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should be in operation, as such an engine supporting an entablature made in halves 


} 


Strengthening an Engine Frame. . 
would not fit in very readily with the and upon which the steam cylinder was 


BY CHARLES A. IAGUE. new outfit, The engine at work was secured. When the writer first saw the 
Not long since the writer was asked to rather original and certainly antiquated engine at work the swaying of the col- 


examine a vertical steam engine which in design, had been in service a good wumns in line with the crank plane seemed 
was threatened with serious breakdown many years, was developing about 200 rather startling, but it had been going 


and advise as to the best course to pursue horse-power and could not be shut down’ on for several years and the people had 
with reference to weakness developing in during working hours owing to a brisk become accustomed to what an outsider 
demand for product and a disposition 
upon the part of the owners to take the 
a . ° 
nhaner f ] : } 
alana aaa chances of a breakdown which might not 
occur rather than make a certain stop at 
he expense of profits in sight 
The sketch marked Fig. 1 will give an | 
idea of the peculiar form of the engin: \ 
1 , , 1 } j 
ind the place where the crack began t 
i 
| 
j } 
} 
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Fig. 1 Fig. 2 


STRENGTHENING AN ENGINE FRAMI 


the bed-plate which promised a complete pen up in the bed-plate. The bed-plate might onsider a sure indication of total 
stoppage of the plant \ new plant of consisted of a sort of frame, made of cast destruction within the next ten minutes 
greater capacity was in contemplation, iron, resting flat upon the foundations, The X brace rods of 1% round iron 
with larger steam power and generally the nature of its section being indicated fitted with turn buckles, which were found 
increased facilities, so that it was not con- in the sketch. The framing of the ma-_ in the storeroot f the factory, were im 


: a ’ - , , ae } 14 the enlume j ‘ 
sidered desirable to buy a new engine, to chine consisted of four cast iron columns, mediately attached to the colu ins within 
the old one until the new plant one at each corner of the bed-plate, and a day of the inspection ol the engine and 


ré place 
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acted to check to a very great extent the 
swaying of the machine, and one pair of 
these braces was left in place after the 
new strengthening frame had been put in 

Of course it will be seen that an ele 
ment of weakness was admitted into ex 
istence the minute the first drawing was 
made depicting such a bed-plate and gen- 
eral form of construction. The factor of 
resistance embodied in the idea of an en 
gine being self-contained is present to a 
very restricted extent, and beyond quite 
moderate limits the foundation bolts, 
weight of the foundations and the actual 
strength to resist cross straining in the 
material of the bed-plate came into play 
in holding out against fracture. For some 
years, during which the power had been 
low and the castings new, there had been 
little cause for worry, although a tendency 
to spring had been evident from the first 
turn of the fly-wheel; but as years rolled 
on and the growth of the business called 
more and more upon the capacity of the 
engine increasing distress became appar- 
ent, and after a while the crack in the 
casting came into evidence, as was shown 
by the action of the oil drippings upon the 
top of the bed-plate in causing a flicker 
of light in unison with the revolutions of 
the engine. After a while longer the frac- 
ture became completely revealed, and 
kept on extending until fears were aroused 
that ultimate rupture would ensue and 
then a total stoppage of the engine and 
lactory take place 

\fter considering the matter it was de 
cided that it would be better to spend 
some money insuring the durability of 
the old engine without losing any work 
ing time than to attempt to replace it with 
a comparatively small new engine, or 
even a second-hand machine, which 
might find its occupation gone after the 
new factory had been put into commis- 
s10n 

Fig. 2 will readily show how the dith 
culty was met, and Figs. 3, 4, 5 and 6 are 
detail views of the reinforcement \c 
curate measurements were taken and 
drawings made of the middle piece to be 
applied, and the strengthener was made 
in two pleces, SO as to make it possible 
to accomplish the work promptly and 
certainly with the least loss of time con 
sumed after the engine had been shut 
down for the purpose in view, and after 
scheming over the matter an hour or 
two it became apparent that, barring ac- 
cidents and unforeseeable delays, the 
time intervening between a Saturday at 
s vp. M. and the following Monday morn 
ing at 7 A. M would be sufficient, provided 
everything was ready. The top of the 
bed-plate, and the under side of the en 
tablature to which the cylinder was at 
tached, had been planed originally, the 
surfaces still being in good condition, and 
therefore we had two parallel faces upon 
the castings to be held rigidly in relation 
to each other in the line of strain; the 
thing to do, then, obviously was to pro- 
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duce a good heavy center frame uniting 
these two principal members and have it 
formed so as to straddle the pillow block 
and incidentally add something to the 
holding down provisions of the pillow 
block cap. And, as the placing in posi 
tion of such a casting, weighing some 
thing like two tons, and have it fit snugly 
in between the bed-plate and entablature, 
would be a task of promising difficulty 
and delay, considering the shortness of 
the allowable time for the work, the idea 
suggested itself of making the mid-frame 
in two pieces as shown, bolting each por 
tion respectively to the bed-plate and en 
tablature and then driving between the 
two portions three flat keys just snugly 
enough to make all solid, completing the 
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THE NEW BACKBONE. 


rigidity by securely bolting the upper 
and lower parts together and against the 
three keys, thus obtaining in effect a 
solid and continuous mid-frame com- 
pletely and tightly filling the vertical 
space as though originally built into the 
engine. These keys were planed and 
fitted in the grooves the day before the 
placing of the frame took place, the keys 
being left a trifle long, to be dressed 
Hush with the castings afterward 

The bolting was all arranged for in ad 
vance, the bolts being made with a nut 
at each end, so as to facilitate putting into 
place \ll bolt holes necessary to be 
drilled in the engine were made at night, 
and also during the daytime, when not 
interfering with the working of the en 
gine, and were commenced just as soon 
as the pattern for the mid-frame had been 
started, as all bolts had been by that time 
located 

The drawings, patterns and castings 
were made, the necessary fitting accom- 
plished, the bolts and keys made and the 
strengthener taken to the door of the en 
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gine room in eleven working days from 
the decision to do the work, and the sec- 
ond day from that being Saturday it was 
determined to put the frame in place 
without running the risk of another week 
with the engine in a dangerous condition. 

The stop was made as usual at 5 P. M. 
on Saturday and the connecting rod, 
slides (locomotive pattern) and crosshead 
were removed, the crank pin turned to 
the lower center and the piston rod se- 
cured at its highest position. This 
was done before the men went to 
Arrangements 
were made for a midnight supper 


supper at 8 Pp. M. 


Saturday night, breakfast at 6 A. M., Sun- 
day, and dinner at 12 M., Sunday, and the 
commissary department having been 
looked out for the real work commenced. 
Planking, blocking, chain hoists, jack 
screws and pinch bars were brought into 
requisition and at 11:30 the new 
piece of framing stood upon the top 
flange of the bed plate ready for bolting, 
partially secured, and the midnight sup- 
per time was at hand. After an hour of 
intermission, at I A. M.. the work was re 
sumed and at 3 A. M. all of the lower 
bolts were adapted to their places and the 
pillow block cap reinforced. Two hours 
later the upper portion of the frame was 
bolted up, the keys fitted and driven up 
and the bolts joining the two portions 
put in and set up hard, and by the time 
the 6 o’clock breakfast hour arrived the 
new mid-frame was in place and all s¢ 
cured 

\s the work had met with no obstruc 
tion and was so far advanced, it was 
thought better to take a little rest, and 
after breakfast work was not resumed un 
tilg a. M. Then the putting back of the 
detail parts of the engine and cleaning up 
used the time until I p. M., dinner being 
delayed an hour, as it was evident that 
there was no need of coming back to 
work again in the afternoon. 

The next morning (Monday) the en- 
gine was started as usual and went right 
along with its regular work, apparently 
innocent of all idea that it had been fur- 
nished with a new backbone over Sun 
day, with all danger of a broken bed 
plate removed and, in fact, much stiffer 
and stronger than ever before 

The cost was as follows: Drawings, 
$10; patterns, $65: castings, $129; fitting 
up, $86; bolts, keys, etc., $33; putting in 
place, $36, exclusive of advice and super 
ntendence, making a total as above 
of $3590 

The putting in place was done by two 
machinists employed in the factory for the 
regular repairs, who were paid $3 per 
day, and two laborers, also belonging in 
the factory, at $1.50 per day. These men 
were allowed double time for all of the 
time from 5 p. M. Saturday, until I P. M 
Sunday, making twenty actual hours, no 


time being deducted for meals or other 


stops. This made four working days for 
each man, and their meals were paid for 
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by the firm, amoun to $o.50—the wi 


ing 


and energy with which these men ex« 


cuted the task in hand affording good 
evidence of the wisdom of using work 
men well at all times and especially whet 
you are in difficulties 

The total of $308.50 was a sma outlay 
tor the returns realized, saving eu 
vestment in an engine ot doubtful utility 
in the future, to say nothing of the stop 


ping of the ta put an engine in, 


all talk of 


ctory to 


such a stoppage being consid 


ered at the time to be the highest kind 


of treason and not to be thought of for 
moment 


AAA 
The Strength of Pulley Arms. 


BY C. H. BENJAM 

For the past two years a series of ex 
periments on pulley arms has been car 
mechanical laboratory of 
Applied Science 


write! \ 


ried on in the 
the Ec: 


under the 


AS¢ School Ol 


direction of the 
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FIG, 1.—CAST IRON PULLI 


ucyel and 


Tannet Ki 
the 


Messrs Parks 
Metlicka, senior students of 
The 


eters. 16, 


school 
t 


pulleys tested were of three diam 


and were a oO! 


3 nch_ tace The first series test 
W made on cast iron pulley is 
especially for the purpose by the Walke1 
Comp vy. ¢ this « ty On hese 
S \ 1 lig I Phe second eries 
embraced ( eel rim pt ( 
by the Medart Pulley Company, ot S 
nd illustrated Fig. 2 

The 1 the et pulley vere 
ground 1¢ when received trom the 1¢ 
tory. but t cast iron rin were le 


rougl 


In order to represent actual conditions 
of use as far as practicable the pressure 
was applied to the rims of the pulleys 
through the medium of a steel belt and 





the arms broken by the torque thu 
ned 
Kigs. 3 and 4 show the manner in whicl 
Ss Was don IX« eT!  t¢ | ~ 3, thie 
pulley was nted o1 drel AJ o 
‘tago this latter fitting corr 
ponding recesses in st steel stand 
( > & s to prevet iny turnil 
e p ey re t ely to the standard 
Che standard was bolted rigidly to the 
ircl I a Riehle 60,000 pound testing 
nachine, and a belt B ot spring steel 
nch thie and 3 nches wide was the 
Ing on e pu ind prevented mn 
slipping by wooden clamps, as show1 
Fig. 4 
\ system of weighing levers LL’ ps 
nitted the downward pull of the cr 
ead © to be applied in sux way that 
the relative pt ( the two sides he 
belt could be adjusted in any way desired 
Che pre I ’ ( was tr tte 
hrough the e edged pi to tin 
Ve eve \ ] ested a one ene 
\ 
in outer support and the othe 
thie inger // 
This in turn transmitted part of the 
pull te I tl 
hange ( he ime t e divide 
e pu Dbetwee e tw sides e be 
iy desired rat e€ expe ent 
be de , 
r] rat ( a ) it \ 
rushing n the pulley in prop 
to t it dw osen | 
that re - d p 
juite ratic ual practi 
The st the te 1 1 the t 
sides e be vas tl ransmitt 
through tl rch 4 to the weighing p 
form ind thence to the be tl 
machine To find the net or turning 
pressure on the pulley rim it was thus 
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pulleys gave an average modulus of rup- 
ture: 5S ==95,570. 

Four test pieces from the metal used in 
the arms of the Medart pulley gave an 
average modulus of rupture: S = 50,800 
The 


grained gray fracture, but more like cast 


latter bars showed a very close- 


iron than cast steel. 

The Experiments.——Each pulley in turn 
was put in the testing machine, the de- 
flection instrument attached and pressure 
gradually of deflec 


Readings 


applied 


- 


Kr 


4 


Nn 


, 
~~ 
\ 
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The arms of the steel pulleys all broke 
at the inner end. 

As may be seen in Fig. 1, the arms of 
the cast iron pulleys usually separated 
after fracture, showing a condition of in- 
itial The pul- 
leys were arranged in different positions, 


stress due to shrinkage 


with one arm vertical, with one arm hori 
but the general result was 
always the same, the arm nearest the 
greater pull failed, sometimes two simul 


zontal, ete 


taneously The buckling and springing 
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FIG, 3 —MANNER OF LOADING THE PULLEY 


tions were taken at regular intervals ex- 
tending nearly up to the point of rupture. 
the arm 
tight side of the belt (1. e., 
ing the greater pull) showed the 


In every instance nearest the 
the side hav- 
greater 
deflection and broke first. 

The arms of the cast iron pulleys broke 
usually at the inner end near the hub (see 
Fig. 1), occasionally at the outer end and 
sometimes at both ends simultaneously 
No. 9, the hub of the 


pulley broke through from side to side 


In one instance, 








of the rim was easily observable, espe 
cially with the steel rims, and accounts 
for the fact that the stress was not divided 
evenly between the arms 
In Tables III IV 


results of the experiments 


the 
In each table 


and are given 
the third column gives the scale reading 
total load and the fourth column the 
net force producing the turning moment. 


or 
The sixth column gives the total moment 
at the inner end of arm due to 7’. 

An examination of the values of W in 
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Lil. 


of 


rable 


sizes 


the different 
designed, as 


that 
well 


will show 


pulleys are 
there is but little variation in the break 
Furthermore it 
that the taper of the arms is about right, 


will be seen 


ing load. 
since nearly as many broke at the outer 
as at the inner end. 

In the 


break was always at the end next the hub 


case of the Medart pulleys the 


This shows that on account of the lim- 
of the and the of 
fastening it to the arm, the latter receives 
little support at the outer end and bends 
almost like a cantilever fixed at the hub 


berness rim manner 


There is also more variation of strength 
in the Medart pulleys. 


The deflections of the arms in the cast 
iron pulleys were small, varying from 
three to seven hundredths of an inch 


under loads approximating that of rup- 


ture. For instance, in the test of pulley 


No. 7 at a total load of 11,000 pounds, the 


arm nearest the tight side of belt showed 


a deflection of .o62 inch. while an arm 








FIG. 4—TESTING MACHINE AND PULLEY IN PLACE. 


on the other side was only deflected .o1! 
inch 
The deflections of the steel pulley arms 
varied from .02 to .10 inch 
Theory of 
formulas proposed 


Pulley Arms.—Many of the 


for pulley arms as 


sume two things, neither of which 
first, that the 
the 


like a 


is true; 
load is evenly distributed 


arms; second, that the arm 


among 


bends cantilever or bracket fixed 
at the the 


No ordinary pulley rim is 


hub and free at outer end 


rigid enough 
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to transmit the force uniformly to the 
various arms, while on the other hand it 


» exert 


is rigid enough t a very apprecia- 


ble bending moment on the outer ends 
of the arms. 

When the 
the 
one direction at the hub and in the oppo- 
site direction at the rim, tending to as- 
of a letter S 


illustrations of 


is applied to 


a pulley, each arm bends in 


pull of a belt 
rim of 


sume the shape There were 


several good this among 


z, 





SP ten 


FIG. 5.—METHOD OF MEASURING 
DEFLECTION 


an Machinist 


THE 


as shown 


Pulley No. 1, 


broke simultaneously at both 


the pulleys tested 
in Fig. 6, 
ends of the arm, but on the upper edge 
of the hub end at A and the 
of the end at B These 
tension 


lower edge 


rim were the 


edges which were in when the 


load was applied as shown by the arrow. 


It is comparatively easy by the aid of 
the higher mathematics to determine the 


bending moments at each end of a pulley 


straight and of uniform size, 


arm 11 1 1S 


but as very few pulley arms are of uni 


form section, it is hardly worth the 
while to do so hers Suffice it to say 


that the greatest bending moments on an 


ordinary pulley arm are at the two ends 


and that the bending moment of the hub 


is always the larger of the two 


The results in Table III. show this 
very clearly, for while the arms were 
much stronger at the hub they usually 
broke ther The amount of negative 


bending at the rim depends on the stiff- 
f the rim, t. e., on whether the 


nd f +] rr emai ] wher 
end oO! the ar! remains radiai when 


ness oOo 
outel 
the pulley springs 

In the 


yielded so much that there was com 


case of the Medart pulleys the 
rim 
paratively little bending of the arm at that 


end and all the 


arms broke at the hub 
Now the combined bending moments 


resist the total 


but this lat 


of all the arms together 


moment given in the tables, 


ter moment is not divided evenly among 
the arms 

One object of this investigation was to 
find 


was carried by the arm which broke 


what portion of the total moment 


If we let: 
S = modulus of 
I = moment of inertia of section, 
c = half depth of section 


rupture of metal, 
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S/ . 
then will the moment of resist 


ance of the section of arm at rim o1 
as the case may be l 


Comparing this with 
] 


, : . 
the total moment exerted Will give the 
desired ratio 


Tables V 
structed to illustrate the application of 
this principle. S is taken from the results 


experiments on the test pieces. / 

is given in Tables I. and II. 
Cast Iron Pulleys.—Referring 

Table V 


specit S ol pulley. 


first to 


containing the results for this 


It will be seen from the 


fourth and fifth columns that the arms 
were approximately twice as strong at 
the hub as at the rim. That this pro- 
portion is about right is apparent from 


the fact that some of the arms broke at 
one end and some at the other. The 
third column in the table is taken from 
Table III. and is the moment obtained 


by multiplying the net pull on the rim 
by the length of arm outside of the hub 


plate Dividing this moment by the re 
sisting moments of the arms at inner and 


outer ends gives the ratios in the two last 


columns Some variation was to have 


strains were 


Each 


been expected since cooling 
doubtless present in all the wheels 
of these pulleys had six arms 

We 


rules to guide us in the 


may, then, adopt the following 


design of cast 
iron pulley arms similar to the above: 

1. Multiply the net pull of belt by a 
suitable factor of Satety nd by the 


Div ide 


number of arms 


lengt!l 


of arm in inches this product 


by one-half the and us¢ 
the quotient for a bending moment. Dx 
sign the hub end of arm by the usual 
rules to resist this moment 
2. Make the rim ends of 


is strong as the hub ends 


Steel Rim Pulleys In 





FIG.6—SHOWING NATURE OF STRAINS 
IN PULLEY ARMS 

he hub ends of arms have been consid 

red, since the arms all broke at that end 


} 


he reasons for this have been already 
explained 

It is apparent that the arms in thes« 
pulleys might have been made more 


tapering without impairing their strength. 
the arms are weakened 


Furthermore that 


considerably by the failure of the rim to 


stiffen the outer ends 


The pulleys numbered 15, 16, 19 and 20 


were heavier than their mates and cor- 


respondingly stronger. There was, how- 


, 
ever I r Variat 1 strength thar 
ong the st I eys Whether 
P P 1 ‘ 
this was d ) i in the q ity 
of met r in the « truct f the 
pulleys the writer is unable to say. There 
‘ 
\ ré ( | lv¢ ( 
pressure removed the tracture: 
; ] } ’ ‘ 1.7 
ciosed p ad ccani umost invisibie 
To test the tal still further, uninjured 
were t of the pulley 
nd broken transversely » the t ne 


his way are the ones used in the table 
nd are about 4 per cent. less than those 
obtained from the test pieces 


An examination of the ratios obtained 
for the 20 and 24 inch pulleys show that 
our Rule 1 will apply fairly well to this 


T he 


the 16-inch pulleys were 


type of pulley results in the case of 
too irregular to 


reduce to rule 


General Conclusions.—1. That the bend- 
ing moments on pulley arms are not 
evenly distributed by the rim, but are 
greatest on the arm near the tight side 
of belt 

2. That there are bending moments at 
both ends of the arm, that at the hub 
being much the greater, the ratio depend- 
ing on the relative stiffness of rim and 
irms An increase of the width of rim 
will undoubtedly help the arms 

3. It is necessary to make other ex 
periments with different numbers of arms 
ind with different tio belt pulls be 

re formulating general rul ir belt 
Du cy 
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Location of 


39100 
42700 
38500 
51200 
29700 
320600 
32200 
41500 
21700 
27700 
26000 
37100 


Outer 
Soth. 


Inner 


13800 | 
15100 
13600 
18100 | 
13100 
3500 
14200) 
18300 
12800) 
16200 
15300 
21800 


Both 
Inner 
3oth. 
Inner 
Hub 
Inner. 


Both 
IRON PULLEYS. 


TABLE III.—Casr 


Moment of 
Total Resistance 
Diam., Moment jof Arms - Ratio 
Hub 


D000 ee LL 


11100 3340 
21900 5300 
19100 5750 
18400 3150 
INTO0 S030 
7200 B20 
24000 1US0) 


5350 ZH40 


for 
oO 


7460 210 


3150 


Six Arm 


Average 


O50 2720 


VI.—MeEpDarT PULLEYs. 
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Some 


Points in Gas Engine 
Design. 


BY JOSEPH B. HALL. 


In designing a gas engine recently the 
writer incorporated some improvements 


which may be worth noting 


Phe 


wherein a single cylinder is employed to 


engine is of the two cycle type, 


alternately inspire, compress, explode 


and exhaust the charge of gas and air. 


Its appearance is generally similar to 
others of the vertical inclosed self-oiling 
and 
lubrication is effected by the 


bath of oil 


styl Excepting the piston, valve 


wrist pin, 


throw of the crank into a 


partly filling the crank case, which 


plashes the oil everywhere in the case 
The 


_— 
O1el 


valve is lubricated by a sight feed 


and the wrist pin by a device con- 
a tube fastened to the edge of 
the 


a hollow cone, which dips in 


sisting ol 


the connecing rod terminating at 
bottom in 
the oil each revolution, causing it to spurt 
the the 


directed wrist 


up and out at top of the tube, 


stream being against the 
pin and box, which are deluged 


Phe 


are dispensed with and 


usual spring closed poppet valves 
a single counter 
substituted, which 


balanced valve 


requires but little power to operate, per- 


piston 


mitting 


air, when 


a quick opening and closing of 
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Ww 


ation of 


Break on Arm 


Amount 


Turning Press 
Loc 


Total Load W. 
Length of Arm. 
Inches 


13000 
11100 
21900 
19100 
18400 
18700 
17200 
24000 

5850 

7460 


dow 


1500 
1200 
2370 
2070 
2450 
2500 
Ho00 2300 
9600 3200 
2800 930 
3900 1300 
2000 70 
5200 1730 


tow 
3600 
7100 
6200 
7350 
700 


Inner 


O50 


TABLE I1V.—MEDARtT PULLEYS 


used to 
large with 
roller the 


This cam rotates on 


ports to be obtained. The cam 


operate valve is of diameter 


side groove in which a upon 


stem engages 


valve 


the shaft, having an internal gear which 


through an idler gear by a 


IS rotate dl 


shait gear, reducing the speed of cam to 


that of shaft This combina- 


most compact obtainable, and 


one-half ot 
is the 


the 


t1on 


with small power consumed is quite 


efficient 

Qn small sizes of gas engines trouble 
is sometimes experienced in starting by 
reason of leakage occurring past the cyl- 
that at times 
cannot be had to 


This is obviated by 


inder rings, so much so 


suthcient compression 
explode the charge. 

placing soft packing at the bottom of the 
trunk where there is no likeli- 
hood of it charring from the cylinder’s 


heat. \ 


piston, 


screw ring is used to keep it 
tight. 

Governing is effected by automatic cut 
off, whereby the charge is admitted dur- 
ing a portion of the intake stroke and 
then cut off, permitting the mixture of 
gas and air to expand until that stroke is 
completed, it being compressed upon the 
This 
for light loads, for the mixture of gas and 
But the 


return stroke. method is excellent 


air remains constant. when 


¢ 


charge is throttled—as is the 
-the mixture of gas 


customary 
method of governing 
and air cannot help but vary in composi 
a carburetter is used the 
through the 


tion, and when 
passing slowly 
volatile oil (benzine, naphtha, etc.), has 
a tendency to form a richer mixture than 
when the engine is at full load and the air 
passes more rapidly 

The carburetter employed is very sim 
\longside of the valve 
the 


engine Case 


ple, but efficient 
connecting with it is 


the 


chamber and 
carburetter, inclosed in 
It is a wire grid, upon which is stretched 
numerous folds of muslin, kept constantly 
wet with the volatile oil. This muslin is 
folded sideways, so that, while no layers 
feet are 


The air 


are in contact, several square 
contained in a few cubic inches 
the 


and 


passing between layers impinges 
upon the cloth 
amount of the liquid as vapor, propor 


and the 


absorbs a certain 


tionate to the speed of the air 
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Moment of 
Resistance of 


Ratio } 
Arms 


Zz 


M 


Diameter 


Hub 
End 


Total Moment 


39100 
42700 
38500 
51200 
29700 
30600 
32200 


Dans 


14950 
14950 
14950 
14950 
13400 
3400 
13400 
41500 11600 
21700 8050 
27700 SUDO) 
26000 SOD0) 
16 37100 SUD) 


Sew Mm ewe 


1250 


All 6 arm pulleys averages 3.00 6.12 


TABLE V.—Cast Iron PULLEYS. 
No 


better obtained in 


area ot the saturated cloth rich mix- 


tures can be any other 
way, except by heat, and this method has 
that a 
of the oil is exposed to the action of the 


lessening 


the advantage minimum quantity 


the fire risk 
the 
the air to 


air, thus 

A modification of 
obtained by 
rectly through the saturated muslin, but 
the oil to 
thor 


above could be 


causing pass di 
this has a tendency to cause 


form a fine mist, which does not 
oughly mix with the air, and which will, 
upon explosion, deposit soot on the cyl 
inder walls. 


\uburn, N. Y 
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Our Growing Export Trade in 


High Grade Mechanical 
Products. 

An especially gratifying feature of out 
machinery export trade is that it consists 
Not 
only is there a large and growing trade 
best but tix 


so largely of high grade products. 


the machine tools, 


best products of these tools seem to be 


in all 


the things most appreciated and sought 


ior abroad. The list includes telephones, 


telegraph instruments, typewriters, bi 


cycles, locomotive and other steam en 


gines, shoe machinery, electrical ma 


chinery in great variety, sewing machines, 


printing presses, scientific instruments, 


pianos, clocks, watches and such things 


to the value of $50,000,000 for the year 
Che table, 


Treasury 


just ended. following com 


piled by the Bureau of Sta 


tistics, shows the distribution of three of 
our important mechanical products 


Sewing 
Machines 

$879,650 
102,824 
861,687 
211,643 
141,222 
197,642 
30,312 
24.658 
356,802 


Type- 

writers. Bicycles 
$896 575 $1,452,166 
94 608 482,680 
125.6614 1,724,404 
232,253 949,502 
51,752 614,003 
28.900 68,022 
2,360 8,267 
5,837 98,137 
42,0'2 253,361 
85,900 596,412 319,200 
36,342 197,365 10,556 
SF 1,710 150 


$6,846,529 $3,136,364 


United Kingdom 


Germany 
Other Europe..... 
British N. America 


Central America. 
West Indies........ 
South America.. 

Asia and Oceanica. 


Other countries... 


Total.... . $1,902,153 


This is vastly better than shipping pig 


cotton or wheat, as it represents 


best 


iron or 
the work of the highest-priced or 


paid workers in the world 
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A Counterboring Lathe. 


BY A. H. CLEAVES 
\s a supplement to the drilling tool 
which I recently described, I will con- 


for counterbor- 
This tool 
gages the hole in the work by the surface 
depth of 
material 

; headstock, 
binding bolt nut and washer J, the 
the 


tribute 


special di V1ICt 
ing without marring fine work 


of the work, giving the same 


sink with thickness of 


any 
In Fig. 1 4 is a sliding 
with 
bolt passing through 
the lathe bed 
This headstock has divided bearings 


opening LD) in 


and binding underneath 
Ow- 
ing to the shape of the piece R 
The footstock B is held with the 
bolt / in the 7 slot in D 
C is held by G, 


drawn tight by the nut 17 


short 
The drill plate 
a clamp ring or loop 
Chis piece fits 
hole in it through 


a slot in B and has a 


which the drill plate rod passes. It has a 
shoulder, and threaded end for H/, which 


rests on B each side of G, for tightening 
spindle on drill plate C 

The yoke R has a space for the pulley 
K, and is kept from revolving by the pin 
T in the slot on the under surface of the 
yoke. This yoke carries at the front end 
a steel shell S, held securely with two or 
The spindle QO 
R slide together, Q revolving in R. 


three set screws. and 
yoke 
The counterbore is regulated with 
collar VM, and another collar / 


The counte rb re 


a stop 
for adjust 
ing the depth of bore 
is tried, and when deep enough the point 


of Sis brought up to the face of the work 


L 
. SS. ESS] 
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Alloys for Bearings. 


interesting 


the 


paper on Che 
Metals” 


issue of the 


A very 


Micro-Structure of Bearing 


is printed in the August 


journal of the Franklin Institute It is 


by Guilliam H. Clamer, chemist to the 


\jax Metal Company, of Philadelphia 
Pa. He draws the following conclusion 
from his investigations Qi all metals 


lead is by far the first in anfi-frictiot 
strength of copper 


propol 
ind c\ 


qualities, and if to the 
ind tin there is added a suitablk 


le ad, 


throughout the mass, the 


tion of thoroughly enly 
distributed 
bearings as they wear are constantly 1 
contact with soft anti-friction particles 


the hardet 


If in such an 


which are backed by 
coppel 
not 


lead, 
particles of and tin 
homogeneously dis 


liquatie 1 


iloy the lead is 


tributed and without both the 


anti-frictional qualities are 


\ite1 
the 


and 


affected 


bearing 


greatly going throug] 


the 


metals 


whole subject of composition ot 


suitable for bearings, the thor 
oughly homogeneous alloy of the proper 


proportions of copper, tin and lead seems 


he states, to be the best suited for the 
purpose, and this has also been demon 
strated in actual service by the use of 


such an alloy on all record-breaking 


trains of recent years, notably the New 
York Central & Hudson River flyer 
from Albany to Buffalo, which mad 
the run of 436'% miles in 407 minutes 


with the bearings perfectly cool through 


and on the fleetest 


ut th 


e entire 


run, 





f‘yi..N i .— 
a _——T — + << 
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A COUNTERBORING 


while the counterbore is in the hole 
Then the collar M is brought up to L and 


t 


can be moved either way to 


The 
described in 


set, when / 
change the depth of the sink handle 


O and A 


paper. 


has been another 

The spindle B not revolving, the end 
ot S against the without 
and /F are ind 


comes work 


marking it. / pedestal 
bench bolt respectively 


Chicago, Tl] 
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brass u ulroad servic« This tact has 
been demonstrated several times by actual 
practical test nd, turthermors the 


FON 
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HEADSTOCK OF LATHE 


remelting 


ulov does not deteriorate in 


AAA 











Fig. } 


LATHE 








ocean 
lead, of 


ocean greyhounds that cross the 
The 


proper 


alloy of copper, tin and 


composition and homogeneous 


structure, has greater anti-frictional quali 


ties than any other composition of suffi- 


cient strength to be used as a journal 








The exhibition department of — the 
Philadelphia Bourse has been improved 
of late, and we are informed that the 
number of visitors seen there is much 
greater than formerly 
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A New Boiler Feed Regulator and 
Steam Trap. 

The accompanying cuts show the con- 

struction of a new boiler feed regulator 

and a steam trap possessing valuable fea- 


t ] LU { 
(J 
i} Ww ke 
“Dv D 





fo 
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Fig. } 
*VERA” BOILER FEED REGULATOR. 


THE 


tures, of which perhaps the most striking 
float is 
merely 


is simplicity. In each a em- 
the float 
lowers, and 
seated, balanced poppet valve, this valve 
feed 


and 


and 
double- 


ployed and raises 


or opens closes, a 


Figs. 1 and 2, 


off the 


in the regulator, 


admitting shutting steam 


from a duplex feed pump or other feed 
ing device as required, and in the steam 
similar valve and 


trap, Fig. 3, a 


closes the passage by which the water is 


opens 


discharged \ striking feature in each 
apparatus is the device for keeping the 
float 


experience that such floats are very apt, 


always empty, it being a familiar 
under pressure and in contact with the 
water to 


float 


less 
the 
eventually to sink it and render it use- 


water, to allow more or 


leak in and accumulate in and 


less. In the steam trap the float, with 
the valve as a part or continuation of 
the stem below it, is the only moving 
part. The float is spherical and made of 


copper; the stem is hollow, forming a 
passage from the interior of the float to 
that the 
tween and connects the two valve faces, 
holes perforate the 
When the float is down the valve 
When the float 
rises, in consequence of the accumulation 


portion of stem which is_ be- 


where some cross 
stem 
is, of course, closed. 
of water in the chamber, the water flows 
down past the upper valve face and up past 
the lower valve face into the central pas- 
As the 


interior of the float is always in free com- 


sage, by which it flows away. 
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munication with this passage, by the hol- 
low stem mentioned, it is impossible for 
water to accumulate within it. 

In the boiler feed regulator a similar 
The 


float has a guide stem at the top, and the 


hollow copper float is employed. 


stem B below connects with the lever A, 
which operates valve C, the leverage giv- 


iss 














Die 





Fig. 3 
DETAIL OF FEED REGULATOR 


ing the valve a reverse movement to that 
of the float. 


connects the 


The flexible copper tube D 
interior of the float and its 
hollow stem with an opening in the side 
of the shell, by which any water that may 
leak into the float is at once discharged. 
The tube yields with sufficient freedom to 


cause no interference with the vertical 
movement of the float. It will be seen 
that the devices described are about as 


They are 
16 John 


simple as could be desired. 
made by James 
street, New York 


H. Fogarty, 
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Instruction in Electricity. 


We have received from Prof. A. J. 
Rowland, of the Drexel Institute of Art, 
Science and Industry, Philadelphia, cir- 
culars containing full information regard- 
ing the evening classes in electrical engi- 
neering and applied electricity conducted 
by that institution. These courses are in- 
tended to bring the opportunities offered 
by the institute within the reach of those 
unable to attend by day. In the electrical 
engineering course no effort is made to 
graduate electrical experts; nevertheless, 
there is a constant endeavor made to give 
students a thorough and practical knowl- 
edge of constructive as well as experi- 
The ap- 
plied electricity is intended for men who 
have not time on their hands to devote 
to the study of mathematics and physics, 
and is designed to prepare them for oper- 
ating electrical plants, etc. The 
inations for admission to the courses are 
simple, and for those anxious to add to 
knowledge without abandoning 
daily employment present a good oppor- 


mental engineering. course in 


exam- 


their 
tunity. Sessions in both subjects begin 
October 3, 1898, and continue until March 
31, 1899 


AAA 


Rochester Athenaeum and Mechan- 
ics’ Institute. 


We have received a circular of informa- 
tion of the above institution, which in 
cludes departments of industrial and fine 
The in 


struction given in the department of in 


art and of domestic science 


dustrial and fine art includes artistic, me 


chanical and architectural drawing, clay 


modeling and manual training, full 


courses under these heads costing $75 per 


year. The institution appears to be a 
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Fig. 3 


THE “VERA” STEAM TRAP 


very flourishing one, having had an at- 
tendance of over 1,800 pupils last year. 
It is supported to a large degree by vol- 
untary contributions from the citizens of 
Rochester. 
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A New Transmission Dynamo- 
meter.* 


BY WILLIAM ERNEST DALBY, M.A., B.SC., 
ASSOC. M. INST. ¢ I 

Many transmission dynamometers 
have been constructed in which the de 
formation of a spring is used to meas 
ure the work transmitted. Their mech- 
anism may be divided into two distinct 
parts: (1) The measuring springs and 
the apparatus fixing them to the several 
parts of the dynamometer; (2) the appa- 
ratus used to measure the deformation of 


the spring. It is of a new mechanism for 








J 
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Fig. } 
PRINCIPLE OF DYNAMOMETER. 


the latter purpose that this paper par- 
ticularly treats. 

The problem presents itself in the fol- 
lowing form: One end of a spring, Fig 
1, is fixed to the shaft at C and the other 
end is fixed to the loose pulley at D 
ie shaft as driving a machine 
through the spring, pulley and belt. A 
turning moment applied to the shaft 
wists the spring, until the applied twist- 
ing moment is equal to the resisting mo 
ment at the pulley. Then the pulley and 
shaft may be turned together without rela- 
tive angular displacement. Jf there be any 
change in the moment of resistance at the 
pulley there must be a _ corresponding 
change in the applied turning moment 
and the spring twists or untwists until 
the equality of the tw 


moments 1S es 


tablished. The torque is proportional to 
the relative angular displacement of the 
ends of the spring, and the special prob 


lem is to measure this displacement when 
the spring is rotating This is the same 
thing as measuring the relative angular 
displacement of the pulley and the shaft 
since one end of the spring is fixed to 


ie 


the pulley and the other end to the shaft 
lo do this let two grooved pulleys Q: Q 


of exactly the same diameter, be fixed, 
one to the pu ie other to the 
shaft (in Fig. 1, Q: is shown cast with 
the pulley). Place over these pulleys an 
endless steel band in such a way that there 
are formed two hanging loops, the parts 
of the band forming one loop leading ons 
to the pulley Q; and the other to the 
opposite side of the pulley Q., as shown 
in Fig. 2. The band is placed over the 
pulleys Q, Q. in the same way as the end- 
“A paper read before the British Institution 
of Civil Engineers 
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less chain is put over a pair of Weston 
differential pulley blocks However 
quickly the pulleys may be rotating, so 
long as there is no relative angular dis 


placement between them the distance 


for one pulley winds on just as much 
band as the other winds off 
relative angular displacement of the pul 
leys alters the distance between the loops, 
for then the quicker pulley is winding on 


more band than the slower one winds 


off. If a guide pulley be placed in each 
loop, sufttably constrained to move in a 
slide to avoid lateral oscillations, the dis- 
tance apart of the loops may be easily 
measured by attaching a point or index 
to the frame of one guide pulley, ar 
ranged to read against a scale attached 
to the frame of the other 

\ dynamometer constructed according 


P , 
oO | 


the foregoing principles has’ been 
erected in the Engineering Laboratory at 
Cambridge \ dynamometer pulley was 
ubstituted for an ordinary pulley on the 
main shaft and drove a dynamo; the shaft 
was driven by a high-speed gas engine 
at 500 revolutions per minute. The pul 
ley was mounted on ball bearings to mint 
mize the friction between it and the shaft 
lo prevent the band from creeping or 
slipping, the pulleys Q, Q: are sprocketed 
and the steel band is correspondingly 
punched. The length of the endless band 
is adjusted so that the measuring appa 
itus may be placed in a position con 
venient for observation. Guide-pulleys 
were placed in the hanging loops and 


heir weights keep the bands taut \ 


ipper pulley, and a point or index to the 


wer pulley to observe the change 
nee betwer e puller \ | 
‘ 1 be mad Or 
Q, @ ticular g 
hat he value r 
( qd SIons nay »¢ 
} y, erpreted in 0 
ounds 


ql ely il d with 
out side shake ko i 
| one oop she rte thre 
are 
other lengthens by the 





iV i same amount, and the 
| | anal ) 1 , : 
} p Wiecy ony Keeps n 
TA My ‘ , 
i m touch with the length 
Fig. 2 ening loop by virtue of 
; , its veight Conse 
PRINCIPLE . , 
# REGISTER quentiy a tendency to 
PF REG ; J 


stick at any point 
would prevent its following the loop, 
nd would impair the scale readings. To 
give this sliding freedom, combined with 
i good fit, a kinematic slide has been dé 
vised The slide-bars are formed of three 
turned rods held together by suitable 


end-plates, so that they form a rigid 


1 


rame of three parallel bars. The frames 


irrying the de-pulley ese 
rs Each t rs it 

x points only; the 1 1 portion the 

pulley frame having f pe ( yn 

I n ind there at Cc ¢ ee 

m, wl p xth 

| nt iu es I ( iry pressure 
| LV 

| 
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Fig. 3 


LEGISTERING PULLEY GUIDES 


s] ( r rt 1 d the 
easul ey pp e d ha 
eferred t Ove ‘ nm at 
end ed into \ 
( I 1¢ eld 
, he har , V P 
t. there ret ( 
' cd the n Pp ) VY, ViZ 
e pr t ‘ ‘ l ove 
| 
I ( yV to ¢ ( 
‘ ( \ I 
edo: , np lt 
P 1 ( bot t I 
Sup ‘ ‘ ad a | 
Ipp ( ed i 
til the rm f 1 ( 
t t Phe five p t 
if t ti Irae I 
’ 
trained t di ynly 
e degree ( 
ion pat r ( the It l 1 pt 
ta wit these | by tl ten ol 


pring holding the piece Rk continually 


in contact with the third bar. The spring 


internal force in 


he frame constantly exerted to lengthen 


the dimensior d If the frame be in 


its highest position, the tension of the 


spring may be so adjusted that the frame 


floats slowly down to the bottom the 
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spring yielding to all the smaller irregu- 
larities of parallelism in the three bars, 
but constraining contact at the six points 


during the whole motion 


In this form of measuring apparatus 
J 
/ ~*~ * 
\. | 
\\ co 2 
\Y A 


\ 


ue 
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Sectional Elevation 
on X X 
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Fig. 4 


SPRING LOADED REGISTER 
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the guide-pulleys are kept in contact with 
the loops by their weight only. It is de 
sirable to keep their mass as smail as 
possible, so that they may follow sudden 
position oft the loops 
at the 


them to fol 


alteration in the 


without straining the band; same 


time the force constraining 
low the loops should not be reduced, 7. e 


although it is desirable to reduce the 


it is not desirable to reduce the 


mass, 


constraining force. These conditions 
fulfilled 
light and constraining them to follow the 


The spring 


may be by making the pulleys 


loops by means of a spring. 
should be arranged so as to cause a con 


stant constraining force. Taking advan 


t 


tage of the fact that the upward movement 
of one frame is always equal to the down- 
other 


ward movement of the frame, the 


spring is arranged to act in the way illus 


trated in Fig. 4. A constraining spring 
is fixed to the frame at A. by an adjusting 
1 


screw A \ cord is fastened to the other 
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the endless band taut. The scale is 


Ing 


shown fixed to the frame /*: and the in- 


dex to the frame /F, 
Self-Contained Dynamometer.—A_ dy- 
namometer constructed so as to be 


self-contained is shown in Fig. 5. It is 
interposed between a countershaft and a 


dynamo. The dynamometer pulley is 


mounted on ball bearings. The steel 
band is brought away horizontally, and 
the guide-pulleys in the loops frames 
and controlling spring are arranged in 


the same way as shown in Fig. 4. Stops 
are arranged on the dynamometer shaft, 
limit the 


and on the pulley, to relative 


the spring to 


The di- 


are 


angular displacement of 


about three-quarters of a turn 
ameters of the sprocket wheels Q: Q 
such as to give to the loops a total range 
of relative linear displacement of about Io 
The 


and 5 connecting the dynamometer pul- 


inches. springs shown in Figs. 1 


ley to the shaft are arranged with their 
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Fig. 
SELF-CONTAINED DYNAMOMETER. 
end of the spring and led round small axes coincident in each case with the axis 


guide pulleys, and fastened to the frame 
F, at H. 


mounted on the end plates of the slide 


Two of the guide pulleys are 


bars, and the third is mounted on the 
frame /*2, Suppose the apparatus to be 
running in the position shown in full 
lines rhe tension on the spring con 


strains the pulleys to sit in their respec 
tive loops. Suppose in consequence of a 


change of torque on the dynamometer 
shaft, the upper loop shortens to the posi- 
tion / 


an equal amount, and move to the posi- 


the lower loop will lengthen by 
tion / The distance between the points 
H, A, in the new positions of the frames 
F, and | 
the 


measured along the cord re 
Consequently, in the 
the the 
on the spring, and therefore on the cord, 


It follows that through 


mains Same, 


new positions of frames tension 


remain constant. 
the whole range of motion of these pul- 
the 
and may be adjusted to any amount by 


leys constraining force is constant, 
adjusting the tension on the spring. 

The measuring apparatus is now inde- 
pendent of gravity, and can be placed 
horizontally or vertically, or at an angle, 


the constraining force of the spring keep- 


of the shaft, so that the deformation pro- 
duced by the applied torque is in each 
twist. This 
advantage that it 
the effect of the centrifugal force acting 


case a arrangement has the 


practically eliminates 


upon the spring. The spring measuring 


Load Torque Scale Reading 
Lbs Foot-Lbs Centimeters 
0 0 Spring against stop 
3.81 1.9 0.77 
7.81 3.9 1.83 
11.81 9 2.94 
15.81 ‘9 4 08 
19.81 94 5.20 
23.81 11.9 6 32 
27.81 13.9 7.43 
3.81 11.9 6.36 
19.81 9.0 5.23 
15.81 7.9 4.11 
11.81 0 3.00 
7.81 3.9 1.83 
3.81 1.9 0.7% 
0 0 Spring against stop 


TABLE I. 


the torque may be arranged to act in ten 
The rel 
ative angular displacement of the pulley 


sion if found more convenient 


and the shaft would, in this case, be lim- 
ited to about 30 degrees, but is only nec- 
essary to properly proportion the diam- 
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eters of the sprocket wheels UV, Vz to ob 


tain as great a range of motion of the 


loops as. desired. 


Calibration.—The scale of the dyna 


mometer may be calibrated by fixing the 


shaft and applying a known torque to the 


pulley The dynamometer shown in 


Fig. 5 was calibrated in the following 


manner. The shaft was fixed, and a band 


of webbing was placed round the pulley 


one end being fastened to the pulley, the 


= P 
: 6) 
a J 
< ! 
a ' 
% {4 
z 3 > 
3 "| 
a | 
»4 
| 8 
l 
o~ 6 . 7 
2 4 6 s 10 12 lf 
TORQUE IN FT. LBS. 
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Fig. 6 
CALIBRATION CURVE 
ther end hanging free The free end 
was loaded gradually with known 


the 


change in 


weights, and a reading was taken on 


dynamometer scale for every 
was known 
The 
values of the torque and corresponding 


Table | 


maximum load was reached, it 


the loading. Thus the torque 


for a series of points on the scale 
readings 
When the 


was decreased gradually 


scaie are 


given in 


the correspond 






10 
| 
| 
= | Ps 
« 
- Bi 
- 


on dynan 


~ 400 


~ 300 


Output in watts 
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Fig. 7 


taken at every 
load 


given ior 


readings being 
The 


was 0.5 foot 


ng scale 


change radius of the applied 
The readings are 
changes in the load of 4 pounds up and 


down 


curve, 


From these figures the calibration 


Fig. 6, has been plotted, from 


which 
8 toot 


it appears that a change in torque « 


pounds produces a change in the 
Therefore 
to a 


torque 


scale reading of 4.4 divisions. 


our scale divisions correspond 


the 


8 foot pounds in 


~] + 
change ot I 
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acting on the dynamometer shaft Phe 
scale used was an ordinary centimeter 
scale divided into millimeters Knowing 
the constant, it is easy to construct a 
scale such that one division corresponds 
o a change of 1 foot-pound in the torque 
Phe dvantages of the new dyna T 
ter are—(1) the scale readings are str 
Vv proportional to the torque (2) the 
ile v be made ery open (3) the 
le 1 \ be p ced 1 any pos l mn 


observing it, being 
the position of the 
index are at rest 


(4) the scale and 


except during the time a change 


the 


of torque 


s taking place; (5) instrument may 


be aranged to measure very small changes 


in the torque without measuring the 


whole torque 
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The and 


Theory, 
Conduct of Professional 


Schools. 


Organization 


Che brief report of the Boston meeting 
of the Society for the Promotion of En 
gineering Education, published in out 


issue of September 8, made mention of 
an address by Dr. Thurston on the abov: 
subject. Our limited space will not per 
mit the publication of the paper even in 


abstract, but some of its sentiments are 
so striking, so encouraging, and, we are 
bound So closely nm iccord with 


to add, 
I 


views which we have repeatedly ex 


pressed in these columns, that we cannot 


retrain Irom making 1 few extracts 


The address was opened with words oi 


warm approval of and quoted 


from what the author considered “tl 


1 


work on technical education ever 


Edu 


The se 


greatest 

ar ; 
Systematic Technical 
John Scott 


quotations recited M1 


written—the 
Russell 


cation” ot 


Russell's enthust 


astic indorsement of the German system 
of technical education as follows 

Twenty years ago professional duty 
took me to Germany for the first time 


I cannot forget my impression at the 


of whole nations growing up in the ful 
enjoyment of systematic, organized, | 
might almost say, perfect, education J 


had already become acquainted with som 


theories and forms of education I 


the pel 


read Plato's description ot 


ect training for a nation 1 was familiar 
with elementary school teaching, and en 
joyed the privileges of university educa 
tion and the still higher education of the 
workshop. I was familiar with the sy 

tems of Bell and Lancaster, having had 
personal acquaintance with its authors, 


myself 


had 
schools of 
but | 


astonished—I 


and taken an active part in 


art and mechanics’ institutions 


been 


profoundly 
at the 


contess to have 


may say humiliated 


sight of nations whose rulers had chosen 
to undertake the systematic education of 


had 


make 


their and of peoples who 


pee ple, 


chy sen to beat the burdens and to 
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ed on t }) Hhe din " 
men every rcisc pplicd mat 
mat NAM ple ( t © tlie 

red gy tic trait nd a new powe 

f ac p 1 t useful tas] 

It however, Dr. Thurston's views re 
gard ‘ dency toward « rm ‘ ( 
verity nt e requirements which u 
tet t t | >| wl I cle 
he gre est Nn We quot 

1 /pPIN1O i many « hye b 
ind ‘ embx 
prot t | ol rai ( 
requ ready gone t 

1d the resu rrying the proce 
ii¢ ro purely entimental reason \ i 
do n ppeal to e people wl | 
to send thei to su hoo 
be t USI) I ppl 1 tutiol 
kind the w k of aiding tl ndustr 
a ( nd 0 piving Ww ] tine Pp 
is we S the lett i the law mal hie 
leading object f these schoo ind « 
the colleges to which they are attached 
that of providing technical instruction tor 
those who cannot because ce) ck ’ 
time ome f talent for literary 
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work, take the older college courses, and 
with whom the alternative lies between 
going into technical schools and going 
directly into business when leaving the 
high schools or earlier. 

‘The fact is, that, with every technical 
school and especially with every profes- 
sional school in the department of engi- 
neering, the entrance requirements should 
be made just as few, just as fit and just 
as precise in adaptation to the courses 
to be taken up as is by any means pos- 
sible. The 
course to be offered, and the sequence of 
primary studies with its special courses, 
the proper for 
To increase entrance require- 
ments by introducing which do 
not furnish suitable introduction to work 
to be taken up is to deprive deserving 
men, usually the most deserving classes 
of young men, of the right of gaining a 
scientific knowledge of the fundamental 


nature of the professional 


determine requirements 
entrance. 


those 


principles of their chosen profession, or 
art, or vocation. To raise requirements 
for sentimental reasons, simply to make 
entrance into such courses as difficult as 
into others, is, in the opinion of every 
person familiar with the equities and the 
facts of the case, a crime against the peo- 
ple, and especially against the ‘industrial 
classes,’ the special care of whom is a 
‘Procrustianizing’ is bad 
but procrustianizing 


primary duty. 
in all departments; 
in any university seeking to adapt itself 
to the 
‘industrial classes’ as well as the cultured, 
is an educational blunder, a political mis- 


needs of a people, including the 


take and a crime against those classes of 
society which it is the great purpose of 
such institutions to give most effective 
aid. 

“In seeking to aid the people in this 
field, as in any other, it is essential that 
those proposing to conduct the business 
desire and 


offer the people what they 


need, not, as so often is the case among 
the older colleges, what the vendor prefers 
to deal in 

“So long as the colleges offered only 
classical and academic courses, however 
well taught, they met the requirements of 
but 


they commenced the construction of the 


comparatively few citizens. 
schools and courses of applied sciences. 
ind gave opportunity for the acquirement 
of technical learning, they began to meet 
the needs of the great mass of the people 
and response was prompt. Colleges had 
lost 
viously; 
regained all they had lost, and have taken 
up a rapid and rapidly accelerating prog- 


ground, relatively, for years pre- 


they have, in these later years, 


ress 

“Cornell Sibley Col- 
lege, and nearly all the State universities, 
have owed a phenomenal growth to the 
their into 
those which are of immediate interest to 


University and 


extension of fields of work 
the average citizen, who, however much 
he may desire to give his son a liberal 
force of circum- 


through 


education, is 


When 
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stances unable to provide both education 
and professional schooling.” 

The concluding portion of the address 
was devoted to the development of the 
thesis that every State owes it to its peo- 
ple to see that a “complete and perfect,” 
a Miltonian, education, 
the gutter to the university,” as Huxley 


“extending from 


put it, is provided, not only for the 
wealthy seekers of classical and liberal 
culture, to the ministers, lawyers and 


doctors of the community, but to “all 
sorts and conditions of men” seeking to 
“fit themselves for the sequel of their 
lives,” and including all the usual literary, 
scholarly and gymnastic curricula, and 
also all branches in manual 
training schools, trade schools and engi- 


and 


colleges, securing such a systematic and 


technical 


neering and architectural schools 
general and generous provision for the 
needs of the people as John Scott Russell 
would have approved, and, through a wise 
public provision and supervision, avail- 
ing itself of the large 
hearted and whole souled and patriotic 
citizens, as well as of the resources of the 
State itself toward ‘the education of the 
people for the life and work of the peo- 


generosity of 


ple.” 
To all of which we say Amen! 


AAA 


from Practical 


Mien. 
A New English Lathe—A Sen- 


sitive Driller. 


Letters 


Editor American Machinist: 

We have read with interest the editorial 
remarks appended to the article by Mr. 
Vose appearing in your issue of August 
4. As, however, the objections raised are 
to our mind based 
of the 


ternal views of the tools referred to only 


upon a misconcep- 


tion details of construction (ex- 


being shown), we shall be glad to be 


allowed an opportunity of correcting 
same 

the 
lathe, this is not by a solid nut, as sug- 
gested. A 
gearing to 
with the 
still by means of the clamp, the worm 
wheel acts as a nut; but when the hand- 
wheel is the 
worm-wheel runs on the screw as a pinion 
onarack. This gives an altogether differ- 
ent action to that described by you, and is 


Referring to the carriage feed of 


worm-wheel connected by 


the large hand-wheel gears 


feed screw, when same is held 


rotated in either direction 


in fact precisely as easy to handle as car- 
riages fitted in the ordinary way, with the 
further advantage that on reaching a dead 
stop, or any obstruction, the hand-wheel 
will slip round in the clamp and the car- 
riage cease moving. We cannot at all 
understand the difficulties supposed to be 
met with in working the turret shown in 


the illustration. Both turrets and. the 
compound rest are interchangeable on 
the carriage. and the same _ traversing 
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movement across the bed is available for 
all three. The hand-wheel of the travers- 
ing screw being indexed and provided 
with a pointer, the lathesman knows the 
depth of his cut before bringing the tool 
up to the work, and the turret head is 
handled in precisely the same manner as 
an ordinary compound rest, no crossing 
of hands being necessary. 

As regards the term “‘sensitive’ 
we have always been 


] 


applied 


to a drill press, 
under the impression that the term is 
only rightly used in cases where the 


whole of the weight of the spindle, hand- 
wheel, chuck and drill, and all backlash, 
is taken up in such a way that the actual 
thrust of the drill is the only thing felt 
by the hand of the operator. Acting on 
this assumption we maintain that the drill 
press made by us more truly answers to 
the name “‘sensitive” than those made on 
the Slate system. The spring 
inclosed in the cap at the top of the 
spindle is proportioned of such a strength 
that it just exceeds the downward ten- 
dency of the spindle, drill chuck and drill 
and the 
spring revolves with the spindle there is 
from friction. If there is 
backlash in the teeth of the 
drill made on Slate system, it is taken 
up by the thrust of the drill, so long as 
there is metal to work at; but the moment 
the point of the drill goes through the 


conical 


takes up all backlash, and as 


no loss any 


rack of a 


downward tendency of the chuck, etc., is 
free to act on the backlash, and the drill 
(if a fine one) is instantly broken. If two 
drill presses be badly made, with plenty 
and the Slate 
system and one on our own, the former 
will break drills which the latter will not 
The fact that the only pressure on the 
drill is that of the operator’s hand can 
be demonstrated by the fact that if the 
hand-wheel of our drill be screwed down 
bottom of its feed while the drill 


of play backlash, one on 


to the 
is standing it will run up to the top im- 
mediately the started, and _ its 
tendency is to run up during the whole 
the drill is The small 
hand-wheel shown moved 
secured in any desired position on the 


drill is 


time working. 


can be and 
screw, and is used as a depth gage 
HuMPAGE, JAcguES & PEDERSEN 
Bristol, England. 
[We are glad to receive the above state- 
makers of the tools re- 
hope it will be re- 


the 
and we 


ment from 
ferred to, 
membered that in what we have said or 
may have to say regarding them we 
speak only from the standpoint of Ameri- 
That 
to present only what an American work- 
would be apt to think about the 
tools. And what an American workman 
would think of them, while it would be 
very important if the tools were to be 
used here, does not necessarily affect their 
value for use in Britain. We consider 
that the worm-wheel for the lathe teed 
motion is mechanically equivalent to the 


when used in the manner 


can tool users. is to say, we aim 


man 


solid nut 
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described, and produces all the etfects 
upon the carriage motion which we 
ascribed to the supposititious nut revolved 
by the hand wheel for a hand movement 
of the carriage and held still for an auto- 
matic feed. Such an arrangement, while 
it would not be objectionable to most 
British workmen, would be objected to 
here, simply because here we use the car 
riage movement upon the bed for prac 
f the tool in that 
direction, and it is important that a given 


tically all movements « 


movement of the carriage hand-wheel 





should always mean the same movement 
of the carriage upon the bed, no matter 
in which direction the lead-screw may be 
turning or whether it is turning at all or 
not 

\s to the use of the turret rest in place 
of the compound rest, our remarks con- 
cerning that point have evidently been 
misunderstood. We referred only to the 
fact that when the turret rest is on the 
carriage there is no compound slide and 
no means of moving the tools along the 
bed, except by the carriage movement 
which for the reasons given above does 
not seem well adapted for such move 
ment when regarded from our _ stand 
point. 

The explanation given of the construc 
tion and action of the drill press certainly 
presents that tool in a more favorabl 
light as regards its sensitiveness, and 
there is no doubt but that it is an « 
cellent machine. But we do not unde1 
stand the term ‘sensitive’ as Messrs 
Humpage, Jacques & Pedersen do. Ii 
the term meant what they interpret it to 
mean then a driller having no backlash 
or lost motion would be “sensitive,” no 
matter how heavy or clumsy its parts 
might be. And if sensitive when new. 
would lose the quality of sensitiveness by 
wear and regain it by readjustment or re 
pairs. We believe that the quality of sen 
sitiveness results from design and that a 
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driller that is sensitive when new remains 
sensitive. We understand the quality of 
sensitiveness to be imparted by making 
the parts composing the teed motion, and 
in fact all parts the motion of which must 
alter or be reversed when the vertical 
movement of the spindle is altered or re 
versed, as light as possible, and so ar 
ranged that any extra resistance en 
countered by the drill is instantly felt by 
the hand of the operator. Any screw or 
worm movement, and in fact any move 


ment in which upward pressure upon the 
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determined 
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redit hese very ‘ 
tools, | only t it 
res ol oO ro i! 

AAA 


Air Brake Pipe Bending Machine. 


American Machinist 
machine illustrated herewith is 
used by the D 


& H. C. Company at their 


ips for bending the service 


their air brake equipment 


ine will be seen to comprise 


ir the pipe, the one used 
by the work being 
{ the cars requiring the 


loser together than others 


lamp a curved and grooved 


and a second former is at 


iched to the piston rod of an air cyl 


1 1 


i cu 4 

l ed, by 1 rod 

st the fran work 

bend completed t iree 

prung under th \ 

d the cond ben hen 
nin Fig. 2 

bendin done the exhaust 

der is turned through the 


out the scale which i 


( bending Phi pups 1s 





FIG. 2.—MAKING THE 


spindle would not readily move the piece 
to which the hand is applied in working 
the machine, would seem to be illy 


] 


adapted to the purpose. This difference 


of opinion regarding the meaning of the 


term sensitive does not affect the value 


of the driller in question, however, and 


in all this we have no intention of an at 


BEND 


hout filling with sand 
there is no buckling or 
pipe, the work being in 

b ( yuld be ked ior 
hine is all of wood, excepting 
which is of 10 inches bore 
are of hardwood The 
each of 90 degrees of arc and 
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of about 15 inches radius. The air pres 
sure used is 70 pounds. 
Won. NEwron. 
Oneonta, N. Y 
AAA 


German Calender Roll Turning. 
Machinist: 


manufacture (if the 


Editor American 
In the 
ufacture, indicating a hand operation, be 


word man 


correct in a case where the hands have so 
little to 
usage in Germany differs radically from 


do) of chilled cast iron rolls, 


that in America. 


It was probably the late J. Morton 


Poole, more than any other one man, who 


called the attention of the mechanics of 
the world to the fact that there never 
was a lathe built that could turn a perfect 
cylinder, particularly if the work was 


supported on centers; and his grinding 


rolls rotate on 


the 


machine, in which the 


their own journals, and removal of 


material is done by swinging instead of 
by fixed abrading apparatus, proved this 

It is the custom of 
chilled roll-makers, Poole 


number, off the dead 


for all time then 


\merican 


among the to cut 


head, center and chuck the work, turn the 
journals and then remount the roll in a 
lathe that has neither chuck nor centers, 


but a simple driver at one end, and bear- 


which the work turns on its own 


ings in 


previously turned journals. The cuts are 


made by a hand tool, say a steel bar 6 
inches long and 1! inch square (often 
with a half inch round groove down 
the middle of each side), clamped 


fast and taking off needle-like or wire 
like full 
Krom two to four such tools attacking 
the 


work of 


shavings of its own length. 


once (according to 
roll) 
a long job,” and prepare the cylindrical 
that triumph of 
and simplicity, the calipering 


the work at 


length of the make “short 


surface for mechanical 
Ingenuity 
emery wheel machine 

In the best shops in Germany circum 
stances have compelled the adoption of 
mode of German 


another procedure. 


iron and American iron are two different 


sorts of materials, and German casting 


and American casting are even more 


This being the case, we 
German differ 
are in the habit of dealing 


widely apart. 


must expect castings to 


irom what we 


with. They do. The festive blow-hole, 
particularly in “coquille’’ casting, as 
chilled work is here called, is much 
more prevalent than with us, and 
has a habit of residing about two mill 
meters below the surface, so that the 
most immaculate and innocent looking 
roll that one would trust with any 


amount of preliminary work on journals, 
ete., until one got to know better, shows 
bad after one has got both the journals 
and ends turned, and has run along about 
five-sixths of the length, turning off the 


lace. 


This being the case. the German roll 
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maker paraphrases the biblical 
ion, “Put not your faith in princes,” by 
the substitution of the 
for “princes,” and goes at the thing “‘the 
other He the 


all, in a that 


injunc 


word “castings” 


way to.” chucks piece, 


deadhead and lathe has a 
face plate with four chuck jaws at each 
end; takes his rough cut all along it with 
two “‘flat-on” tools, 
plate about 6 


inch thick, well clamped, to see if he has 
] 


consisting of a tool 


steel inches wide and 1 
a real casting or a collection of assorted 
If he finds that the working 


attacks the 


blow holes 


surface is all right, then he 
deadhead and the journals, and having 
got the latter all right, puts the roll in an 

rough 
another 


grinder for a 
scratch all then 


one for the final grinding; in both these 


imitation Poole 


over, and with 
machines, of course, the roll rotating on 
its own gudgeons. 

I may say incidentally that about the 
only fault of the Poole roll lathes and 
roll grinders is the necessity of having 


so many sets of bearings—say every 10 


mm. between journal diameters of 100 
and 400 mm., particularly in Germany, 
where there appears to be no standard 


diameter for journals, or else too many 
Schulz demanding 150, Muller 155, Leh 
inann 160, and so on, for the same roll 
diameter. 

I have never seen a German roll lathe 
yet that did not chatter, and I have seen 
lathe 


stiff enough to 


a good many. For this purpose a 
lathe 


make it possible to break the 


is no unless it is 
driver or 
twist off the roll neck, instead of 


spring 
ing the work on the lathe 

ROBERT GRIMSHAW 
Dresden. 


AAA 


The Noise of the Air Turbine. 


Machinist: 

If Mr. Rix was running the fan illus 
trated in the 8th 
3,000 revolutions, and it has sixty-eight 


editor American 


your issue of inst., at 
buckets, as shown by the engraving, he 
3.400 
corresponding nearly to A' 


secured about vibrations per sec 


ond, a tone 
on the 
number of buckets and running the 


musical scale. By doubling the 
fan 
somewhat faster, say, 3,750 revolutions, 
about C”' of the 


or slightly above, which, being an 


he would get a tone 
scale, 
octave above the limits of the ordinary 
piano scale, might be sufficiently high in 
to the 


pitch not to be tiresome average 


car. 

This may. however, place the buckets 
too close together to secure good results, 
and it may, moreover, be one of the 
has already 


Novice 


for accomplishing the 


‘three or four’ ways, h« 
tried 

| Another plan 
same purpose, which we have already 
Rix, is to increase the 
the 


the 


suggested to Mr 
number of jets, keeping buckets as 
they are, but arranging 


differentially.—En. ] 


jets to act 
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For Oiling Crossheads and Guides. 


Editor American Machinist: 

\ neat automatic oiling device for the 
ordinary four-bar guides and crosshead 
of steam engines is made by drilling a 
hole through from side to side of the 
crosshead jaws through the middle of the 
wrist pin, tapping one side for an oil cup 
Then drill a 


hole in the top face of each jaw and one 


and the other for a plug 
in the top of the wrist pin to intersect the 
long hole. If the pin is larger than the 
thickness of the jaws, plane a 
the top of the hole to 
top of the three holes on the same level. 
The overflow will oil the top guides and 
\nother hole in 
will conduct oil to 


groove 


make the 


across 


pin. each jaw clear 


through the bottom 


guides. A self-feeding oil cup or a wip 
ing device can be used according to 
choice, or soft grease may be used in 


stead of oil by having the holes drilled, 


the jaws intersecting the long hole and 
by having a spring grease cup 

C. W. CRAWFORD 
Ind 


Brazil, 
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Thawing Dynamite. 


All nitro-glycerine compounds freeze 
and become hard at about 42 degrees 
Fahrenheit. In this condition they will 
not readily explode. When large quan 


tities of powder are to be used, a separate 
building for thawing powder should be 


fitted with a small steam radiator Us 


only exhaust steam for heating the same, 


keeping the 


at about 8o 


if possible, temperature ot 


the room degrees lahren 
heit In 
greatest distance from the radiator, place 


When but 


required to be 


the part of the room at the 
the powder on racks to thaw 
quantities are 
kettle 


small 


thawed, a thawing may be used, 


being two water-tight kettles, one smaller 


than the other (one placed inside the 
other), the cartridges to be placed in the 
smaller kettle, and space between the 


two kettles filled with hot water of from 
120 to 130 degrees Fahrenheit, the kettle 
being fitted with a cover to retain the heat. 
Under no circumstances, however, should 
the kettle be placed over the fire to heat 
When more hot water is required empty 
out the cold water and fill again with hot 


water. Under no circumstances should 


an attempt be made to thaw the powder 


it 


by placing it in hot water or exposing 


to the direct action of steam New York 


State Mining Lav 
AAA 
\n English statistician has calculated 


that it would require a 10,000 horse-power 


engine about years to lift 
the foot in hight, yet there are 
men who imagine they jar it a little out 


of plumb every time they get out of bed 


70,00 ),000,000 


earth 1 


in the morning.—Denver Evening Post 
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An English Engineer on the Jap- 


anese. 


Much has been published in praise « 
the Japanese and of what they have ac 


complished, and this may have led some 
to expect to find them in all 


like 


sonable, of course 


respects es 


sentially ourselves. This is unrea 


The Japanese have not 


made themselves Europeans nor Amer- 


icans within the fifty years they have been 
fact is 


progressing, but the 


that they 


important 


have very rapidly progressed 
and seem likely to do so hereatter 

A British engineer, Joseph Wilson, who 
left his home to go to Tokio as mechan- 
ical instructor and to supervise the erec- 
the New 


account ol 


tion of machinery, sends to 
Daily 


his impressions of 


castle Chronicle” an 


Japan and of the peo 
ple there. He says: 


“Will you kindly allow me a little space 


in your columns in order to describe the 


various experiences and sensations I have 
encountered in this most wonderful coun- 
left bes 


try, Japan? | England with the 


opinion possible of this and its 


Since 


country 
however, my 
indeed to 


people arriving, eyes 


have been opened wide 


the 


tion of 


very 


utter lack of courtesy, or considera- 


any sort, which these people may 


be supposed to extend to anyone visit 


ing them for a fixed period, and also fo 


their common benefit. From the highest 


to the lowest there seems to me to be 


the same supreme element of clannish in 


ditference, rudeness and sometimes even 


contempt. Their boast is that they have 
what Eu 
Their 
much vaunted civilization is merely what 
the 


Tokio life is just the same as it 


accomplished in twenty years 


rope took 500 to accomplish 


one sees at treaty ports Here in 


Was cen 


‘uries ago. The only original character 


istic 1s their curios One-half the popu 
lation seems to make them, and the other 


half sells them. Then, again, their ego- 


tism is heartrending. This is one of the 


results of the China-Japan war. Even yet 
one finds picture books describing how 
mere handfuls of Japs put countless num 
bers of John Chinaman’s legions to uttet 
The 


practically 


rout morality of the country is 


indescribable, and best not 


touched upon. The Tokio newspapers 


are a continual source of amusement to 


we foreigners. By and by I hope to send 


you some extracts. Business acumen is 


an unknown quantity among the majority 


of Japanese merchants. Discipline is null 


and void, both in the army and navy, and 
also their mercantile marine \s a peo 
ple they are neither clean nor vet indus 


trious. They are wholly overrated in 
every particular. For sobriety, honesty 
steadfastness of purpose, industry and 
civility John Chinaman beats them out 
and out. They are a nation who will 


eventually cause their own undoing 


This prediction may be verified sooner or 
it will be.” 


later, but sooner. I think 
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Technical Publications. 


PROCEEDINGS OF THE SOCIETY FOR 
PROMOTION OF ENGINEERING EDI 
CATION Volume V. Published by the 


Society. 329 6x9 inch pages. 


It is probable that the Society for Pro 
motion of Engineering Education is the 
most potent influence now at work in the 
education, 


advancement of engineering 


and it is a most gratifying indication of the 
devotion of teachers of engineering and 
allied subjects to find them thus organ- 
society of this kind, which, ac- 


izing a 
cording to this volume, has 226 members 
distributed among thirty-eight States of 
the Union and five foreign countries 
The only criticism that can be made on 
the composition of the society is the in 
evitable one that it is one sided, in being 
almost exclusively composed of teachers 


We 


commercial life 


are persuaded that if engineers in 


could be induced to join 


this association and take an active part 
in its work, they could do more toward 
impressing their educational ideas upon 
our technical schools than in any othe 
way, but in this busy land it is, we pre 
sume, too much to expect that such a 
course will be followed 

The volume contains a table of con 


tents of all previous volumes from which 


. , 1 
idea of the work of the asso 


| 
in excellent 


ciation can be formed, and no one can 


-tudy the lists of papers without an added 


feeling Ol the Importance ol the WOTK 


aone 

THE MANUFACTURERS’ EXPORT CODE 
By Chas I Seeger 60) ) incl 
pages { S. Industr Publishing ¢ 
par Price, § 


It is by evidence such as that furnished 


book that we are led to realize 


hy this 


the important position already reached 


vy American manufactured goods in the 


arkets of the world, for it 1s distinctly 


manufacturers’ rather than a= mer 
chants’ or a stock operators’ code 
It contains several new features, chiet 


fact that all phrases 


English and Span 


mong which is the 


re given in both the 


sh languages, and, inasmuch as_ the 


ame code word belongs to both Eng 
ish and Spanish phrases of the same 
meaning it follows that the code may b« 


used between English and Spanish speak 
neither under 
the other It 


ng persons, even though 


stands the language ofl 


Inay, In fact, be used freely between 


people who understand either of the 
two languages 


Phe 


phrases is abandoned of necessity, owing 


alphabetical arrangement of the 


t 


to the use of but we 
1 ar 
use of the 
first word of the phrase as the key word 
be a, the, at, 


word, 


languages, 


two 


think 


without loss. The alphabetic: 


rangement necessitates the 


even though it may on, or 


unimportant which 


to the 


other equally 


vives little assistance user, as the 


which comes to his mind as the 


vord 


31-718 
‘ey 1s necessarily the one of most in 
portance regardless of its position in the 


phrase Phe key to the phrase wanted 
in this book is in the classification and in 
i very fu dex 

The bool s divide t en par 
he first five of which relate to such sub 
ectS as corre spondence time, weights 


d measures, money, credits, exchang 
igation, ordet shipments, insurance 
ommission, markets contract ete 


hile Parts VI] 


about 


which con 


prise two-thirds of the volum« 


late directly to manufactured articles 
le 


iS given to specialties made by 


Part VI being devoted to staples, wh 
Part VII. 


different manuifactureres, each of whom 


ccupies section under his own name 
In the field of work with which we art 
best acquainted the names which thus 
ppear are worthy representatives of the 
uuntry, most of them having already 


ide their mark on foreign trade 


One thing which we see to criticise i 


words 


small number without 


definitions hese re always needed in 


rger number than code makers think 
nd should be supplied in abundance: 
\nothe the title, which, as given on 
ie title page and on back of cover, is 
Phe Manufacturers’ Export Cod 

vhile en of thie Iront pare ‘ 
over, where it will be seen more than in 
oth the other cases, it Seeger’s 
Telegraphic Code.” Such a publication 
hould have on nd only one distinctive 


PRACTICIT AND THEORY OJ] 
TECTOR By S. L. Knea 61 6x9 in 
r vit 38 tration Second lition 


if 


W ile & Son 


Phis 


from the first 


book 1s considerably enlarge 
edition 


adds d 


al character 


Seventy 
The 


and relate 


one pages 


having been additions are ot 


a practic largely to 


the testing and repairing of injectors. IT] 


lustrations of an injector testing outfit are 


given and the author considers that any 


railroad or other large buyer and user of 


injectors should have such an outfit. The 
book will be found interesting to any 
one desiring to understand the action of 
the instruments, and useful to anyone 
interested with their supervision and _ re 
palit 
EASY LESSONS IN MECHANICAL DRAW 
IN‘ AND MACHINE DESIGN V I 
By J. G. A. Meyer 405 10X13 Inch | ‘ 
witl er lustration The Arr 1 Pub 
lishing Compan Price, $ 
Phis ume comprise the monthly 
parts of Mr. Meyer work which have 
been noticed fror time to time in our 
columns In the bound volume the 


scheme of treatment and the continuity 


of the subiects is of course more ap 


parent than in the separate parts, and the 
work as a whole is one which any am 
bitious mechanic may well aspire and be 


proud to own 
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The Strength of Pulleys. 


structures the 
which offers 


There are few simple 
study of the strength of 
greater difficulties than the simple belt 
Many years ago “Chordal” in 
his unique 


pulley. 
these columns explained in 
way the opportunities of this problem in 
the way of mathematical gymnastics. In 
point of fact, however, all analytical dis 
cussions of the strength of pulleys are 
based on assumptions which cannot pos 
sibly be true. while the unknown factor 
of shrinkage strains would vitiate the re 
sults, even were the assumptions correct. 

In another column will be found the 
results of an original experimental inves- 
tigation of the subject which is, we be 
lieve, the first of its kind to find its way 
into print, and it furnishes the only ra 
tional guide in existence for the design 
of this important machine member. It 
will be seen that a leading object of Pro- 
fessor Benjamin’s work is to determine 
what portion of the total load is carried 
by the most severely strained arm—that 
is, the one which breaks when the pulley 
is loaded to rupture. The common as- 
sumption is that the load is divided equally 
among the arms—an assumption that can- 
not in the nature of things be true, but 
of whose degree of untruth no theoretical 


a clue. The facts 


investigation can give 
are, however, brought out very neatly in 
this investigation by comparing the cal- 
culated strength of one arm with the total 
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load at rupture. It is obvious that if the 
load were divided equally the 
arms of a six-arm pulley, the gross break- 
ing load times the load 
which one arm can carry, while in fact, 


among 


should be six 
in the case of cast iron pulleys, it is but 
three times, showing that the most severe 
load 
which the assumption of equal division of 
the load would give it. Of course the lan- 
guage used above ignores the shrinkage 
strains, but the conclusion is none the less 
sound, as it shows correctly the relation 
between the load applied and the calcu- 
lated strength of the arms. 


AAA 
Help Wanted. 


A technical journal such as this if writ- 
ten by one man would be a dull and un- 


ly strained arm carries twice the 


profitable thing. 

In order to make the “American Ma- 
chinist” what it should be we must pub- 
lish articles from a great many different 
men with widely experience. 
We want every reader, no matter where 
he may be located or what may be his 
line of work, to consider that he has a 


varying 


standing invitation to contribute to our 
columns. Don’t hesitate because you have 
no experience in writing or for any other 
but do the best with 
whatever you may have that you think 
may possibly interest other readers. We 
will do our part by paying for articles 
we make use of that describe shop proc 
esses or appliances 


AAA 


reason, you can 


Decision was recently handed down by 
a judge of the United States Circuit 
Court denying the for a 
liminary injunction in the suit brought 
by Allen G. N. Vermilye against the Erie 
Railroad Company to restrain the rail- 
patent interlocking 


motion pre- 


road from using a 
switch. 

In his opinion denying the motion the 
judge said that the patent on the inter- 
locking switch expires on November 
I, 1898, or two months after the argu- 
ment on the motion; that the defendant 
has in use about 1,100 of these switches 
on 2,000 miles of its track, and that it is 
the custom where an injunction is 
granted in a suit of this kind to allow 
time for the removal of the devices in 
suit, and permit them to be removed only 
in instalments, so as not to interfere with 
the operation of the railroad. If the cus- 
tom were followed the switches 
could be removed before the expiration 


of the patent. 


few of 


AAA 


In these days the machinist is not be 


blamed for thinking he can do almost 
anything in his shop, but he sometimes 
carries it a little far. <A friend of 
ours lays claim to the production of oil 
portraits by a new process and sends us 


a sample of his work, which was made 


too 
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merely as an incident to sharpening his 
knife on an oil stone. He took a piece 
of paper, folded it over the blade, drew 
the blade out and, behold! a striking 
picture of a man—a Canadian with a fur 
cap on, but in his shirt sleeves. We can- 
not, however, admit that machine shops 
may be expected to drive portrait paint- 
ers out of business. The portrait before 
us lacks feeling, there is a certain stiff- 
ness about it and the coloring is bad— 
so bad that the artist would probably be 
accused of color blindness. We think 
our friend had better go on building en- 
gines and be satisfied with his lot. 


AAA 


According to American 
raries, a train hauled over the Pennsyl- 
vania Railway between Altoona and 
Columbia, consisting of 130 was 
nearly three-quarters of a mile in length, 
and weighed 5,330 tons. It was made up 
Locomotive, 118 tons; other 
freight (coal), 
2,000 


contempo- 


cars, 


as follows: 
rolling stock, 1,519 tons; 
3,093 ~=tons. The tons 
pounds, and no doubt the speed was very 
It would be of interest to 
this train 
“The Engineer.” It 

started by the 
usually start them that way 


are of 
low. know 
how started.— 
was 


We 


was 
probably 
throttle 


enormous 


opening 


AAA 


Questions and Answers. 


Name and address of writer must accompany 
Questions must pertain to our 
We can- 


every question. 
specialties and be of general interest. 
not undertake to answer by mail. 


(89) A. E. D., Keokuk, Ia., asks if there 
would be a market for a reversible non- 
dead center rotary engine. A.—There 
would undoubtedly be a large sale for a 
really good and economical rotary en- 
gine. Hundreds of these have been de- 
vised, but their history is a uniform one 
of failure, and we advise you to look very 
carefully into what has been done and 
what the causes of failure have been be 
fore you spend your time or money on 
the project. The problem is undoubtedly 
one of great difficulty, and you should 
neither belittle these difficulties nor ig- 
nore the long history of failure that has 
preceded you 


(90) W. F. R., Lincoln, England, asks 
for gencral information on the process of 
pickling brass castings, such as oil cups, 
pump boxes, injectors, ete. A.—Mr. 
Abram Ammerman, superintendent of 
the Jackson Architectural Iron Works, of 
this city, informs us that the mixture used 
at that establishment is: 2 parts by meas- 
ure of nitric acid and 3 parts sulphuric 
acid, with a handful of table salt to each 
quart and no water. The pickle may be 
held in any suitable receptacle, say, of 
glazed earthenware, or a vitrified bath- 
tub might do, although it is only neces- 
sary to provide a vessel large enough for 
the immersion of the largest piece to be 
handled. The pieces are simply dipped 
in and removed at once and rinsed in 
clear water. This is merely for cleaning 
and brightening the castings. Various 
dips are used for giving different colors 
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Commercial Review. 


NEw YORK, Monday Evening, September 19 
DYNAMOS AND MOTORS. 

One of the most interesting develop- 
ments of the last two years has been the 
growth of the Walker Company. Built 
upon the foundation of a concern rela 
tively small, it sprang into the position 
of an important competitor with the Gen- 
eral Electric and the Westinghouse com 
panies, which had hitherto practically 
monopolized the street railway work ot 
the country and had obtained lions’ 
shares of other electrical orders. Its 
phenomenal success in securing larg 
contracts at home and abroad could not 
but be regarded by the older companies 
with discomposure, and therefore there is 
little to cause surprise in the announce 
ment that a consolidation of the Walker 
and Westinghouse companies has_ been 
agreed upon. It is rumored that the New 
York Air Brake Company may be let 
into the consolidation, and also that 


union may be formed with the General 


Ele ctric \n organic ftusion atl the West 
inghouse ind = General [-lectric com 
panies is a subject already threadbare. A 


working agreement, as regards the use of 
patents, went into force between them in 
1896 

\ statement is made that the Walke1 
plant, Cleveland, Ohio, will be doubled 


The flourishing condition of the elec 
trical machinery market, from a_ broad 
point of view, is attested not only by the 
prosperity of the Walker Company, 


above alluded to, but by the prodigious 


expansion of concerns whose reputation 
was made long ago. The General Elec 
tric Company’s sales for 1898, if they con- 
tinue to the end of this year as they now 
give promise of doing, will be about one 
half again as large as those of 1897. We 
have been asked not to publish the actual 
figures mentioned to us, but it is hardly 
necessary to say that the increase rep 
resents an amount of money sufficient to 
capitalize a fair-sized railroad 

\mong medium-sized electrical com 
panies shop activity day and night still 
seems to be the rule. Some favorable 
reports of present office work are heard 
also, but yet several very representative 
concerns report a comparative dearth of 
new orders. Such a state of affairs is, in 
deed, surprising at this time, and there is 
little reason to fear that it will be long 
continued or serious. 

In the street railway line the General 
Klectric Company has lately sold 300 
double motor car equipments to the 
Metropolitan Street Railway Company, 
New York; fifty to the Consolidated 
Traction Company of New Jersey and 
twenty-five to the Brooklyn Heights 
road An English order, which came a 
few weeks since, was to furnish to a 
tramway in Bristol 100 car equipments 


+1 


and electrical machinery for the power 


plant 
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Two fair contracts for factory power 


purposes, which were the object of som 


33 


** The best is as good as any.’’ 


competition in this market have been se I he New 
cured by the Bullock interests. One is 


for a motor equipment for the Bayonne, 


N. J., plant of the Pacific Coast Borax 
Company. It comprises about 150 horse- 
power, mostly in units of to and 15 horse 
power. The other calls for a 150 kilo 
watt generator and a 125 horse-powe1 
motor for the plant of J. B. King & Co., 
plaster manufacturers, Roslyn, L. | 

For the village of Watervliet, N. \ 
best known perhaps in connection with 
the United States arsenal there located 
has just been purchased an_ electrical 
plant, including a 125-lamp are lighti 
dvnamo and a 33. kilowatt alternat 
rom the Fort Wayne Electric Corpora 
tion; a 250 horse-power Corliss engine 
Knowlson & Kelley make, and three 
5 horse-power boilers, the latter pro 


cured through t 


Word has come by letter from Cub 
that a party was ibout starting thence 


purchase a plant for lighting the streets 


of Santiago, recently rendered tamous 
It is believed that an are lamp circuit for 
his purpose will be installed, and that 
in incandescent system will also be put 
in \ccording to calculation the party 


intending to negotiate the purchase hi 


irrived here by this tim« 


CHICAGO MACHINERY MAKKI 


Che mercantile branches of machinery 
builders in this city have been gladdened 


this week by the presence Of a nun ber 


country buyers, manufacturers of vari 
ous lines, who were in need of additional 
tools They received due attention, for 


the street has not reached that stage 


activity when there is danger of a pros 


pective buyer being slighted. It can be 
safely chronicled, however, that there 
a gradual bettering of trade; moderate, 
but unmistakable; partial, but whole 
some, and filled with the promise of bet 
ter things in the futur This broaden 
ig of the market extends to almost all 
of the standard users of iron-working 
machinery The wood-working — tool 
market is in an earlier stage of con 
valescence Reference has several times 
been made to the improved buying of 
the large agricultural implement works 
It is not a repetition, but a statement of 
wholly new business, to say that this line 
has been quite active during the past 
week. Each of the three large implement 
plants in Chicago has made large addi 
tions to its works this summer and has 
been equipping its new buildings with 
new machinery, buying to an extent un- 
known before. This buying has been go 
ing on for two months, and may now be 
said to be over for the season 

To a proportionate degree, activity is 
observable among the smaller agricul- 
tural implement shops of the West 
From this source has come much of the 


(Continued on page 34.) 


Shop Saws, 
Portable Rail Saws, 
Cold Power Saws, 


For All Purposes. 





Automatic 
and Gravity Feed 


& C Shop Saw 





Tool Steel, 
) Machinery Steel, 
Iron, Brass and 
All Other Metals. 


Price—’Way Down. 


"Way up. 


tHe Q&C Snor Sank 
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The Qawol Company 
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(Q & C Company, 
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(Continued from page 33.) 
buying of the past two or three weeks. 
The that 
made to the larger plants would seem to 


immense additions have been 
indicate that the tendency of production 
is strongly toward concentration, but the 
the farming regions have been 
great and the of implements 
so wide that large and small shops alike 
the conditions, which 


extensive purchase of 


needs of 
so variety 
in 
the 
new tools imperative. 


have shared 


have made 


But there have been other customers 


in iron-working machinery. Among the 


buyers have been bicycle and bicycle 
specialty railroad 
manufacturers of gas engines and 
other of manufacture. The 
helping 


man- 


manufacturers, com- 
panies, 
various lines 


machine shops are not 


to the 


jobbing 


the trade same degree as the 
ulacturers. 

some improve- 
the 


that the business in 


shows 
but it 


Electrical work 
this 
comment of the 


sight is much greater than that that has 


ment month, is general 


trade 


been recently closed. Selling agencies 


are now figuring upon quite a number 


of large specifications. Several new con- 


tracts have been made with the packers, 
who are not departing from their recent 
policy of putting electrical power into 
their extensive packing houses. Manu 
facturers of direct current dynamos for 
municipal lighting in the smaller towns 
report a better trade. 

The Western iron and steel markets 
continue to improve The conditions 


Vol 


ume is expanding, but prices do not keep 


are much the same as in machinery. 


pace. Quotations are slowly rising, but 
mills and furnaces are hampered by an 
excess of business. The uplift in values 
refuses to come, or it comes reluctantly. 
There is, however, some talk of further 
advances in merchant steel, bars and 
similar products 
AAA 
Quotations. 


New York, Monday, September 19. 


Iron—American pig, tidewater delivery: 
No. 1 foundry, Northern............ $11 25 @ 11 50 
No. 2 foundry, ES 10 75 @ 11 00 
No. 2 plain, Northern.............+- 10 25 @ 10 50 
Gray forge, Northern. 00.6. cccvcseos 975 @ 10 00 
No. 1 foundry, Southern............ 10 75 @ 11 25 
No. 2 foundry, Southern............ 10 50 @ 1075 
No. 3 foundry, Southern............. 10 25 @ 10 50 
No ; GOR, BOM co sccvcvecsevccece 10 75 @ 11 25 
IO. & GOR, BOMBS. .ccvecccccscocee 10 75 @ 11 00 
Foundry forge, Southern............ 9 50 @ 10 00 

Bar Iron—Base—Mill price, in carloads, on 
dock: Common, 1.05 @ 1.10¢.; refined, 1.15 @ 1.20c. 
Store — es: Common, 1.30 @1.35c.; refined, 


5@1. 
"Root S Steel—Base Sizes—Standard quality, 6@ 


7c., with lower prices on some brands; extra 
grades, 11 @ 12¢c.; special grades, 16c. and up- 
ward. 


Machinery ee brands, from store, 
in small lots, 45 © -50c. 
teel 


Cold Rolled 5 a sizes, from 
stdre, 2.20 @ 2.25c., according to quantity. 

Copper—C arload lots, Lake Superior ingot, 
12}c.; electrolytic, 12% @ 12%c.; casting copper, 


117 @ 12c. for ordinary brands. 


Pig Lead—Carload lots, 4c., f. o. b. New York. 

Pig Tin—For 5 and 1o ton lots, 16.20 @16.25c., 
Lak 

Spelter—Carload lots, 4.80 @ 4.85c., New York 
delivery, for ordinary brands. 

Antimony—In cas lots: Cookson’s, 9% @ 


+» 9C.; 


9Mc.; Hallett’s, Japanese and French E. 

United States, 
Lard Oil—Prime city, 

wholesale lots 


8.70 @ 8.75¢. 
ice pressed, 44 @ 45¢., in 


WANTED! 


Machinery, second-hand, must be in 
first-class order. 


36 in. or 38 in. swing lathe, with compound rest, 
15 or 16 ft. centers. 

12 ft. boring mill, either with single or double 
head. 


C. C,. WORMER MACHINERY CO., 
DETROIT, MICH. 


U. BAIRD MACHINERY C0., 


523-525 Water St.; 524-526 First Ave., 
PITTSBURGH, PA. 


MACH , NERY 
Duquesne Mfg. Co. Bicycle Factory 


FOR SALE. 


All Modern Tools, in EXCELLENT 
CONDITION. 





WRITE FOR OUR LIST, JUST COMING OUT. 





the CROSS OIL FILTER 


APE. EI I Re 
actually a" pone % ormore. Sent 

val. Capacities 3 
to to 13 gals. perday. Used 
in 18 countries. Testimo- 
nialsfrom the leading firms 
in every field of industry. 
THE BURT MFG. CO. 

AKRON, OHIO, U.S. A. 


Business Established 8 Years. 
Largest Manufacturers of Oil Filters in the World. 


4, FT. Bradford 

















25 of them. 

Almost New. 

Low Price. 
The Lodge & 
Shipley M.T.Co. 
Cincinnati, 





MACHINE DESIGN 


Correspondence instruction, of which 


the Chautauquan system is a well-known 


example, was first applied by the Col- 
liery Engineer Company, of Scranton, 
Pa. (proprietors of the International 
Correspondence Schools), to teaching the 
theory of the mechanical trades and en 
gineering professions in 1891. Success- 
ful from the beginning, the scope of the 


schools has been extended until there are 
than fifty 
students and graduates. 

The Mechanical Scholarship 
is intended especially for Machinists, Pat- 
Boiler-Makers and Appren- 


more courses and over 50,000 


complete 


tern- Makers, 


Muller Lathes. 
TAUGHT BY MAIL. 


tices to those trades; for Superintend 
ents, Foremen and others who desire to 
study the theory of Mechanical Engineer- 
ing or to review mechanical subjects 
which they have previously studied, and 
for young men who wish to educate 
themselves as Mechanical Engineers. 


includes instruction in Steam 
Engines, Strength of Mate 
Mechanics, Boilers, Ma- 
and Motors \ 
thorough preparatory in Mathe 
matics, Physics and Mechanical Drawing 
enables the 
the more advanced subjects 


The 


and 


course 
Steam 
\pplied 


Design, 


rials, 
chine Dynamos 


course 


student to study intelligently 


MECHANICAL DRAWING. 


is taught by a 

We have 
well-lettered 
did not 


Mechanical Drawing 
new and successful method. 
taught men make neat, 
drawings who, when they began, 
know one drawing instrument from an- 
other. The student is taught the of 
the instruments Geometrical 
ing and is required to make a number of 


to 


use 


and Draw- 


student also 


The 


complete 


plates and tracings. 


draws to scale a steam engine, 


plan and elevation, from _ free-hand 
sketches on which the dimensions have 
been marked, as is ordinarily done in the 


SUCCESSFUL METHODS. 


Our method enables any man who will 


study to secure the necessary technical 


education to advance in his trade o 


His 


his work, 


r pro 


fession. studies need not take time 


from but can be carried on at 


home Specially prepared Instruction 
Papers take the place of text-books and 
The cost of tuition 
of the 


SUBJECTS 


Architecture, 
Designing, 


free 
the 


are furnished 


is less than price text-books 


We also teach 
Architectural 
Steam 


Electricity, 

Drawing and 

Stationary, Loco 
Civil, Railroad, 
TERMS PAYMENT.—In or 

installments of $5 or $2 a month 

will mention the 

which you are interested we will send you 


Engineering 


motive or Marine; 


Or advance 


If you subject in 


ircular of information containing 


\ddress THE 


Free ac 


INTERNATIONAI 


drawing-room, and makes a tracing of 
the lead-pencil drawing 

which would be required to study thx 
same subjects. All work must be writ 
ten, preparing the student to pass ex 
aminations, and furnishing a complete 
record for review. No time is set in 
which the course must be finished, and 
the instruction is continued until the 
student receives his Diploma 
TAUGHT. 

Bridge, Municipal and Hydraulic Engi 
neering; Coal and Metal Mining, Plumb- 
ing and Heating, Prospecting and the 


English branches. 


of the schools, with a full 


description of the courses, the method of 


a brief history 


teaching, prices of scholarships, sample 
pages of the Instruction Papers and a 
reduced specimen of a drawing plate. 


CORRESPONDENCE SCHOOLS, 


Box 819, Scranton, Pa 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 

Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn 

Send for my water tube boiler catalog. E. P. Wat- 
son, Elizabeth, N. J. 

Selden Packing for stuffing box, with or without rub- 
ber core. Randolph Brandt, 38 Cortlandt at., N. Y. 


Cutters, reamers and small tools, regular and ape- 
cial; vertical millers, cutter and surface ae 
shears and punches. R. M. Clough, Tolland, Conn. 

For Sale or Rent—Foundry and machine shop wich ad- 
ditional land, in good condition and well equipped for 


medium heavy work; capacity of foundry 7 tons per 
day ; located on railroad within eight miles of New 
York ; terms easy. Call or address J. F. Sweasy, 26 
Nassau street, New York 


| Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. Aoswers 
addressed to our care wll be forwarded.. 
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Situations Wanted. 


Situation as foundry foreman by sober hustler ; best 
reference. Box 240, AMERICAN MacHINisT. 


Exp. mech. draftsman, electrical work, hoisting or 
general mach.; Al references. Box 24s, AM. MACHINIST 
Draftsman wants change; prefers light watch ma 
chinery or similar work; good ref. Box 250, AM. Ma 
Young man, ten years’ experience on machines 
tools and model work, wishes sit Box 251, Am Macu 





Foreman, Al practical mechanic, desires position ; 
experienced light machinery or tool room ; references 
Address Box 246 AMERICAN MACHINIST. 

Wanted—Position by draftsman; tech. graduate; 
seven years’ experience on electrical steam and mach 
design ; best of ref. Box 256, AMERICAN MACHINIST 

Foreman molder and pattern-maker wish to change 
both middle aged and experienced men; West or 
South preferred ; good ref. Box 253, Am. MACHINIST 

A first-class mach. and draftsman wants position as 
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r 
= 2 foreman or assist. supt of machine shop; has held 
° > positions as general foreman ; best of references fur 
° ie > | nished. Box 208, AMERICAN MACHINIST. 
° ° Experienced mechanical superintendent will be 
S$ 2. m= open for anengagement Oct. 1; general and special 
- & = 30> a a machinery, interchangeable work, tools, fixtures, et 
= = © i) 50° Pe 4 Sese so} brass and iron. Box 254, AMERICAN MACHINIST 
s gs ® g 3 oF 4 as < 23 $ ® 4 Superintendent or manager is open for position; 
> = & Daeg S a sPs So 3 Of a practical mechanical engineer with office and business 
, 2” 2250. Ree sasgshos exp.; can handle office or shop or solicit trade ; good 
o <4 reg” = ° 2° => PR Ss £ SE character; ref. Address Box 234, AM MACHINIST, 
z Qe 5p Re” +3: oe Behe 5s Wanted—Position as general manager or super. of 
a 9 pSecy ses 73° a2 °o Zz engine and general engineering works ; accustomed to 
- oe 2, “a ee) a fade -le} hand!ing all depts.; thoroughly ex. in the produc. of 
9 2 S tote wn i) gare s Tes work and the handling of men. Fox 227, Am. Macn 
fs Bs Qs 8 : roo So. ZR < Brass foundry foreman wishes position ; up-to-date 
a a5 3 ai s Cert Goma: oy in running foundry; mix old and new stock ; good 
® oa Mey *OoS<p 3° °S2e handler of help; core making, machine work and all 
ies | s ° woos 2 ~2 aed - S25 4 =m details of work; light and heavy castings. Box 247, 
x 2 S pre? } ia 2 Bp eS AMERICAN MACHINIST 
=. 2 w& oe Ff Ios be ece@ta Sor . ne ‘' anares ams a ck 
os ae eo) - - eo. o An experienced and successful draftsman and d 
= a gF°5% EE pel SACD ae signer in light and heavy automatic machinery, and 
= la eo8pen Oe POF THR On in the development of new m»+chinery, wishes to 
3 Pa "en" oe@5cege o<gn change from present position of long standing. Fox 
5 = Be se pe<orh,. eee: 2 Z 245, AMERICAN MACHINIST 
a3 7.8 " aes oe 3 as rI2 Mechanical engineer of ability, thoroughly familiar 
oa 3 =o 5 4 cand 7 << oe Zz — hydraulic engineering and w pone “ — and 
< = ote g . ss » na » > ore 
a4 aR 26788" omo-n® with experience in ateam engines and general ma 
rae saat — Orme chinery, is open for responsible position Address 
> Q % Baoes So ° $407 oar Technical Graduate, AMERICAN MACHINIST 
o> 4 ares Al Bate Foss 5 @ Mechanical engineer now located in New York State, 
3 YS 2.8 a. 5 nt ou = a ® 5 ns Sus accustomed to handling correspondence, desires posi 
rae Bc Sot Oe RS he tion in charge of city office, or would accept position 
o> - gifg® T4952 53 OR a _ as first assistant with good concern; excellent refer 
whe ceeeg-a Sea’ at? Te Sez ences. Address Box 233, AMEKICAN MACHINIST 
5° "DO" Pie > rt by i} oe 
oo ® obes Pao>” Fos sks 
2 = Bdge ae Poet ees e Help Wanted. 
3 ° csp sOne Bat 3S 
gZ fe > pss emg @ < 4 HS Ss oe g 3 Wanted — Foreman for high speed engine shop 
= > to aodq= Ssn 38758 a state experience, age and pay expected. Box 2 
S53 c¢ eee a Se sote tae AMERICAN MACHINIST 
atyg x Ee} = S QL } >53 2 ev 3 Se 5 Wanted—One all-around, up-to-date, wide-awake 
a & ee uU< a 4 Lu a £4 ° < @80 blacksmith ; must know his business, Address At 
3 a, . = ty e a aa go > lanta Machine Works, Atlanta, Ga. 
> iy i) 2 2 >= aso aS 4 9 4 § 3 Machinists wanted near Albany; first-class men on 
4 3 < ae ° ss” 7 eS ie boring mills; none but first class workmen need 
fas P 25 g < f of5SRSS apply. Box 236, AMERICAN MACHINIST. 
8 Bon 5 * 35 = oe 25° rns" Z Wanted —One pattern maker for mach. shop building 
» S Zz 3480 3 S07, 5 =2% 8B So engines and general work; state age, exp. end wages 
a> 3 3 E aR a -B Rp = »* om expected, Address Box 239, AMERICAN MACHINIST 
a o . = pe soR OS oe oe 4 @ Wanted—General foreman for country shop building 
De BS o= aPw - —s.. Se turret machines ; also planer, lathe and bench hanos; 
= 8 mR a) g w g > B Fal 3 state exp. and wages expected. Box 237, AM. Macn 
3 o Zo qc. ° x D °3 o” ® Wanted a mach. shop foreman who understands 
3°? g 2=:5 = z= eBg<2 BP thor. econ’cal produc. of center crank engs. in quan 
8 en =—5 on 4 o2- > = desirable location ; state wages. Box 258, Am. Macn 
Ld sO ee =Fo Spon » 4 Wanted—A machinist, a good scraper hand, in a 
B oan Fhe < 5 4 Fy ® C6 large New England city; steady job to the right man 
- e saz z 23. 8 x 5% gh eo ee and stating wages, Box 
3 ie vt RSe 35 35, CAN MACHINIST. 
R ts e = =a 2 as eo Wanted—A foreman for tool-room in large machin« 
BS Z } . = a td works in New York ; give experience, age and where 
Peas Wi. ——s—<£ 
.< » » A) 5 ST. 
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Help Wanted—Continued. 


Wanted—A good man as assistant layer-out in large 
boller shop; give reference and wages wanted. 
Struthers, Wells & Co., Warren, Pa. 


Wanted—First-class tool makers, accus. to light in- 
terchangeable work; steady employment at $3 per day 
if satisfactory. Address, Box 252, AM. MACHINIST. 


Wanted immediately — Experienced mechanical 
draftsmen ; permanent positions to comp. men; state 
age, ex., ref. and salary expected. box 255 Am. MacH. 


Wanted--Good machinists and tool makers in large 
machine works in New York; give experience and 
age, where last employed and wages required. Ad- 
dress Machine Shop, AMERICAN MACHINIST. 


Wanted—A competent mechanical draftsman on 
light machinery ; should have a good technical educa- 
tion and some experience in shop practice; state 
salary expected. Address Baltimore, care AM. Macu. 

Wanted--A thoroughly competent machinist to give 
instruction ina tech. school; state age, educa., shop 
experience, salary required, and send ref. and photo 
to C. A. Bennett, Bradiey Polytech. Inst., Peoria, Ill. 


Wanted—Foreman for engine works; state experi- 
ence, age, reasons for desiring a change, and salary 
expected ; this is a good chance for the right man to 
become a superintendent. Address 249, AM. MACHINIST. 


Wanted—A superintendent for old established ma- 
chine tool factory in New England; man competent 
to produce best work at least cost; give references, 
experience, terms, ete. Box 242, AMERICAN MACHINIST 


Wanted immediately an up-to date, exp. foreman of 
machine shop; one accustomed to heavy marine en- 
gine work; will consider only first-class man, with 
Satisfactory references. Apply by letter to the Har- 
lan & Hollingsworth Company, Wilmington, Del. 


Wanted—An experienced mechanic competent to 
handle an important agency for machine tools in a 
large city ; must have the highest testimonials and 
exp. as office man ; allcommunications will be treated 
as strictly confidential. Address Box 241, AM. Macu, 


Wanted for works in England first-class draftsman 
as designer of small tools, jigs, cutters, ete , for use 
on hand and automatic screw machines, milling ma 
chines, ete.; good job for capable man. Reply, giving 
full particulars of experience, age, salary, ete., to 
Box 213, AMERICAN MACHINIST. 

Wanted—T wo or three good machinists, those hav- 
ing had good experience On lathe preferred; also one 
first class blacksmith for general machine work, both 
heavy and light, and must have experience with 
steam hammer. Address, stating age, experience and 
character, Box 238, AMERICAN MACHINIST. 

Wanted—Experienced young man capable fof} han- 
dling 40 to 50 men, to take charge of machine work in 
engine department; permanent pos.; opportunity for 
advancement; state, age, exp, refs and sal. wanted; 
an experienced erecting man for the road also 
required. buffalo Forge Co., Buffalo, N. Y. 

Wanted for England, a first-class machine tool 
draftsman as designer; accustomet to high-class 
milling machines, hand and automatic screw ma 
chines, &c.; good berth for a capable man. Reply, 
giving full particulars of age, experience and salary 
required, in confidence, to Box 221, AM. MACHINIST. 

Wanted—By a company mfg. a general line of engine 
work, ambitious young men who have served their 
regular apprenticeship and are looking for a perma- 
nent position ina shop where faithful service is appre- 
clated; in replying state size and kind of machine 
and work you are most accustomed to; state wages 
desired, Engine Company, care of AM. MACHINIST. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s tissue. 
Aaswers addressed to our care will be for- 
warded. 


Philadelphia Book Co., Phila., Pa., catalog free. 

Caliper catalog free. E.G. Smith, Columbia, Pa. 

Dies and press tools. J. L. Lucas, Providence, R. I. 

Buvok, Dies & Die Making, $1. J. L. Lucas, Prov., R. I. 

Kit pattern or cabinet makers’ tools, $30; cost $70. 
Box 244, AMERICAN MACHINIST. 

The Dutton Wet Twist Drill-Grinder is sold by the 
Garvin Machine Co., New York City. 

Light and fine mach'y to order; models and electri- 
cal work specialty. KE. O. Chase, Newark, N. J. 

Wanted—A good second-hand universal milling ma- 
chine, back geared; give condition, make, price, de- 
scription. Address Box 232, AMERICAN MACHINIST. 

lo buy working drawings and patterns, either or 
both, for an up-to-date lathe in sizes 14 in. by 6 ft. 
and 18in. by 8 ft. Ad. Alexander, care AM. MACHINIST, 

Gasoline Engines, all sizes, 1 to 60 H. P.; send for cir- 
culars, terms and prices; castings fur. to build your 
own engs. Dirigo Eng. & Mach. Works, Portland, Me. 

The advertising department of the American Ma- 
chinist has on hand 20,000 draftsm’'n's thumb tacks; will 
send a box of ten to any draftsman in America on 
request; could use a postage stamp on box, but will 
send the tacks anyway. 

(nstitutions retiring from business having machine 
tools, brass or wood working machinery, will find it 
to their Interest to correspond with us. We purchase 
complete plants or handle them on com. C. C. Wormer 
Mach Co., 55-59 Woodbridge st,, W., Detroit, Mich. 

For Sale—On account of death, 15 horse-power en- 
gine, 20 horse-power boiler, in good condition ; 20 feet 
of 2inch line shaft, pulleys, hangers; one granite 
polishing machine; one drill machine for fron, very 
cheap. A. Durkes, 652 Lewis street, Union Hill, N. J. 


Recently Improved. 





Drop Hammers 


Have the metal of the most enduring qualities intelligently dis 
tributed throughout. PAPER PULLEYS that give no trouble. 
Hammers and Die Blocks of steel. JOINTS and BOLTS CUSH- 
IONED with rawhide or leather. BEDS of each size, 30 to 
2,400 pound hammers, made 10 and 15 times the weight of the 
hammer. 

DIE SINKERS, four sizes; TRIMMING PRESSES, two sizes. 


THE PRATT & WHITNEY COMPANY, 
HARTFORD, CONN., U.S. A. 


New York: 123 Liberty St. Boston: 144 Pearl St. Chicago: 42 South Clinton St. 
Buck & Hickman, 28) Whitechapel Road, London, Eng. Fenwick Freres & Co., 
21 Rue Martel, Paris, France. 
Ask for the Machinists’ Catalogue. 


ENGINE and SPEED LATHES 


IN VARIOUS LENGTHS—9 to 15 in, SWING. 
Latest and Most Approved Designs. Workmanship, Material 
and Finish of the Highest Order. 


SEBASTIAN LATHE COMPANY, 
117 and 119 Culvert Street, CINCINNATI, OHIO, U.S, A. 


++ Agents: SELIG, SONNENTHAL & Co., London, Eng.; JOHN TRAGARDH 
1 & Co., Goteborg, Sweden; E. SONNENTHAL, JR., Berlin, Germany; 
R. S. STOKVIS & ZONEN, Rotterdam, Holland. 


Thermo-Dynamics oi the Steam Engine and other Heat Engines. 


By Cc. H. PEABODY, ‘ 
Professor of Marine Engineering and Naval Architecture, Massachusetts Institute of Technology. 
Fourth Edition. Rewritten and Reset 
8 vo, CLOTH, $5.00. 


JOHN WILEY & SONS, 53 East 10th Street, New York City. 
TAPS PABS CLEAR THROUGH THe wUTS.] FINE SCREW PLATES. 


MAKING FULL IMISHED THREADS | 
Lightning ”’ and “* Green River.” 


THE GREEN RIVER SCREW PLATE - 
Taps, Dies, Reamers, Tap Wrenches, Bolt 


Cutters, Drilling Machines, Punching Presses 















9 to 15 in, Swing. 


CATALOGUE FREE. 
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= a 6a CO ee>\ sand other labor saving Tools. SEND FOR Ca- 
ee PERFECT SCREWS AT.A SINGLEFCUT TALOGUE. 
WILEY & RUSSELL MFG. CO., © = Greenfield, Mass. 


Agents in Londen, SELIG, SONNENTHAL & | ©., 85 Queen Victoria Street L. 


Jenkins Standard 96 Packing 


weighs 33-1/3 per cent. less, does not Rot, Buro 
or Blow Out, and will last longer than other joint 
packings; therefore the cheapest and best for all 
purposes, 

Good buyers compare weights. 

Genuine stamped like cut. © 


JENKINS BROS., New York, Boston, Philadelphia, Chicago. 


BRADLEY 
HAMMERS 


Mlave never been equaled for quantity 
und quality of output, simplicity, 
durability and freedom from repairs. 











Send for Circulars. 
foreign Agents: 


Buck & Hickman, Whitechapel Road, London. 
Schuchardt & Schutte, Berlin, Vienna, Brussels. 


Fenwick Freres & Co., Paris. THE BRADLEY CO., SYRACUSE, N. Y. 


ELECTRIC 
OTORS 


To Drive Your Machinery and Tools ? 











GENERAL ELECTRIC COMPANY, 


SCHENECTADY, N. Y.- 


Sales offices in all large cities of the United States 
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= ai TOOL. 


This tool is invaluable for use in 
connection witha universal bevel for 
transferring or taking any angle. 


LE It will produce a given degree accurately. 
rd 
vA 4 It is nicely graduated, 0 to 90, from 
J / both ends and well finished. One 
H / should be owned by every mechanic, 
| ee tool-maker, machinist, cabinet- 


maker, carpenter, draftsman and 

















naeaesaie-aainenieaiedat / | makes In fact anyone who 
| makes use of angles will find this 
J. M. ALLEN, President. \ ———! tool just what he wants. 
WM. B. FRANKLIN. Vice-President. No. 151—Angle ladkcater, (Fay’ S Patent.) Price, postpaid, only $1.00. 
a y : FOR SALE BY LEADING DEALERS. 
F. B. ALLEN, Second Vice-President. Write for our complete Catalogue of Fine oe 


J. B. PIERCE, Secretary and Treasurer. J. STEVENS ARMS & TOOL CO., a * 0. Box 205s. i 


























Electric } ra Cioneral 
Motors | | Electric 
“i Compan 
Machine ntti, 
Tools SCHENECTADY, 
‘egiseeatas N. Y. 
Electric Equipments 
FOR ee Sales ofiices in all large cities 
Pills of All Kinds. Slotting Machines driven by General Electric Motors. in the United States. 

















THE BRADFORD BELTING GO. 


CINCINNATI, OHIO, U. 8. A. 
‘*‘MONARCH”’ RIVETLESS LEATHER BELTING. 


Write for Catalog “‘A.”’ 


THE BETHLEHEM 
_ STEAM RIVETER 


Direct Acting—Vertical Gap. 


Drives 1,000 one-inch rivets in 10 
hours. Remarkable for Rapid and Ef- 
fective Work, Strength and Simplicity. 
Dimensions: Height above floor, 5 ft.; 
Floor Space, 6 ft. x 2 ft. 6 1n. : Jaw, 
36 in. deep, 23 in. wide. 


Bethlehem Foundry and Machine Co. 


SOUTH BETHLEHEM, PA 
MOFFET PORTABLE DRILL. 


A New i le UNSURPASSED Weighs 48 lbs. and 


drills from % to 
AS A 


Turret Lathe — 


eter. 
Will work in 


Send for Catalogue. om > 
FOR FINISHING CASTINGS. "y position. @7A® 
P, BLAISDELL & CO., ‘ 7 | 


BEST MADE. 
































Runs with Steam 
or 
Compressed Air. 





Manufacturers of 


Machinists’ Tools, The American 


Worcester, Mass., U.S. A. Turret Lathe Works Co., senator. 
London Agents: C. W. Burton, Griffiths & Co CHAMBERSBURG, PA. Circular. 


Manufactured by 
J. G. Timolat, 
465-467 W. Broadway 
NEW YORK. 


AGENCIES WANTED |. Wwo'GreGAR «The Bourse,’ Phitadeiphia, Pa. 
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Bicycle 
SELLIN 


Shop— 
G OUT. 


Machines eming il be closed out low. 


SCREW MACHINES 
Pratt & Whitney No. 
Garvin No. 1, capac ity 
Bardons & Oliv er No. 
Bardons & Oliver No 
Jones & Lamson No. 


mnie Feed, 

, Capacity 7-16 in. 
y in 

2, capacity 2 
3, Capacity 1 








7 x, Capacity 1 5- 16 i in 





MILLING MACHINES. 


Garvin No. 12, table 2 


7 x 63-4in. 


Ames, Lincoln, pattern latest 


Garvin No. 2, hand fe 


ed. 


UNIVERSAL MILLER. 


Braine rd, tool room s 
Arm, full attachment 


tyle 


S, toois, et 


UNIVERSAL GRINDING MACHINES. 
Brown & Sharpe No. 1, capacity 8 x 16-in. 


latest pattern, con 


Brown & Sharpe No 
latest pattern, cor 


PRESSES. 


iplete, practically new. 
2, capacity 12 x 30 in., 
nplete, practically new. 


Bliss and Stiles, various sizes 


LATHES. 


13, 14, 16 and 18 in. swing, Reed, Blaisdell, 


Prentice and Flather 


DRILLS. 


Slate Sensitive, 1 and 3 


Barnes, 20 and Win. s 


SHAPERS. 
15, 20 and 24 in. strok 
Automatic Riveting 


T 


in. spindle 
wing. 


e. 
Machine, 1-8 in. 


Davis & Egan oil separator 
Plating Outfit, complete. 


Belting, Drills, Taps, 


Reamers, Shafting, etc 


Send for Complete List. 


J.J. McCABE, 
14 Dey St.. NEW YORK. 





SECOND-HAND 


ENGINE LATHES. 


Stark Bench Lathe, slide 
rest, countershaft and 
chucks. 

9 in. Screw Cutting Bench 
Lathe, with spring chks. 

14 in. x 6 ft. Pratt& Whit- 
ney. rise and fall rest, 
taper attachment. 

14in. x 6 ft. Grant & Bo- 
gart, rise and fall rest. 

15 in. x6 ft. Perkins, taper 
attachment. 

16 in. x 6 ft. Blaisdell, rise 
and fall rest. 

18in. x 8 ft. Muller, com- 
pound rest and taper 
attachment. 

22 in. x 13 ft. Blaisdell,com- 
pound rest. 

24 in. x 12 ft. Powell. 

24in.x 10ft.Fish,shop worn 

22 in x 12 ft. English Gap 
Lathe, 42 in. gap. 

39in. x 18 ft. Powell, triple 
geared. 

50 in. x 20 ft. Sellers, triple 
geared. 

60 in, Henley Pulley Lathe, 
shop worn. 


PLANERS. 

36 in. x 36in. x10 ft. New 
Haven 

40 in. x 36 in. x 12ft. New 
Haven. 

52 in, x 29in, x 12 ft. New 
Haven, two heads, 

30 in. x 30 in x8 ft. Pease. 

TURRET & BRASS LATHES. 

17 in. American Tool Co., 
round arbor, Fox. 

15 in. Hendey plain turret 
lathe 

22 in. 6 ft. Flather, back 
geared turret lathe 

28 in. x 10 ft. Pratt & Whit- 
ney turret lathe. 

No. 4 Windsor Screw Ma- 
chine, wire teed, friction 
back gears, 

SHAPERS. 

14 in. Juengst, crank. 

18 in. Juengst. crank. 

15 in. Hendey, friction. 

DRILLS. 

2 Sigourney, one spindle 

Garvin, four spindle. 

No. 4 Pratt & Whitney, 
four spindle, aut. feeds, 

32 in. Hamilton. 


MARSHALL & HUSCHA 


62 and 64 South Canal St., 


MACHINERY, 


DRILLS,—( Continued. ) 
6 Sensitive Drills, Wood- 

ward & Rogers, Slate,etc. 
Woodward & Rogers Bi- 

eycle Assembling Drill. 


PRESSES. 


No. 8 Toledo, double 
action, geared. 

No. 5 Stiles, geared. 

3 small Punching Presses. 

Combined Punch and 
Shear, for 1-2in. work. 


MILLING MACHINES. 

No. 2 Becker vertical, ro- 
tary table. 

No. 3 Hilles & Jones ver- 
tical, rotary table. 

No. 10 Kempsmith hand 
miller, 

No. 1 Prentiss hand miller. 
No. 2 Kempsmith power 
miller, with centers. 

No. 25 Brainerd, with 
centers. 

Garvin Lincoln pattern. 

Pratt & Whitney No. 2 
Lincoln pattern. 

Pond Index miller. 

No. 12 Brown & Sharpe 
sprocket miller, vise, 
centers, dials, cutters, 
etc 

Special sprocket rim mill- 
oF. 

Beaman & Smith duplex 
miller. 


MISCELLANEOUS. 

36 in. Springfield Water 
Grinder. 

Norton Cutter and Tool 
Grinder, with att’ments. 

Yankee Twist Drill Grind 

1 National Boit Cutter. 

2 Spindle Ames Profiler. 

2in.Hurlbut & Rogers Cut- 
ting off Machine, accel 
erated speed 

400 Ib. Williams-W hite 
Drop Hammer. 

40 lb. Bradley Hammer. 

Special Bicycle Hub Drill. 

Rudolphi & Krummel 
Chain Tester. 

Rudolphi & Krummel 
W heel Assembling Mach. 

Fox Rim Drill. 

Large Brazing Furnace 
and attachments. 

6 Chain Hoists. 

50 Vises. 


RT MACHINERY O., 


Chicago. 


ENGINE LATHES. SHAPERS. 
13 in. x 6 ft. Ames l¢ in. Steptoe 
14 in. x 6 ft. Blaisdell 20 m. G. & E., with circular 


motion 


DRILLS. 


6 spindle Quint 

Pond suspension 

22 in. G. & E., back geared 
32in G. & E., back geared 


14 in. x 6 ft. Prentice 

15 in. x 5 ft. Sheperd. 

16 in. x7 ft. D. & H 

18 in. x 12 ft. Bogart 

27 in. x 12 ft. Wood & Light 
2 in. x 12 ft. G. & FE 

} 48 in. x 18 ft. Gay & ‘Silver 





‘ wae 34 in. Harris, back geared 
SCREW MA- 38 in. Wood & Light. 
CBINES. MISCELLANEOUS. 
No. 1 Wire feed ° sc 
No. 2 Wire feed 24 in. Lead Lappin c y Mac! line 
No. 2 P. & W., plain No. 2 “ ater Tool Grinder 
No. 21-2P.& Ww , wire feed Springfield : 
No. 4 Windsor, plain. Centering Machine, Whittor 
No. 4 Windsor, wire feed, aut« Double head Cam Miller, P 
No. 2 Niles, heavy. & W. 
Special Cam Miller 
PLANERS. 24 in. Gear Catter, G. & | 
2 . half automatic 
16 in. x 16 in. x 4 ft. Hendey P “ the ; 
ota, =the 24 ie Ponte 36 /. Hand Gear Cutter, G 
Min. x 2t in. x 4 ft. Wood & jf incoin Type Milling Machine 
_ Light. > & 
26 po ¢ in. x 5 ft. Powell, 48 in. x 12 ft. Hor. Bor ng and 
na chuck Drilling Machine 


” "Silve in. x 8 ft. Gay & 16 in. x 8 ft. Pattern Makers’ 
. er. 
: . Lathe, milling chine at- 
30 in. x 30in. x 6 ft Putnam ren wsclicrg "Fay & cote 
60 in. x 60in. x22 ft. Hepworth. 49 jn, Thompson Splitting 


‘ > Er . Shear 

SHAPERS. 36 in. Band Saw, B. & O, 
2 in. Traveling head, Sellers Car mortiser and borer, B. 
13 in. Traveling head, Bement. & 0. 

We also offer a large stock of Shafting, 
Hangersand Pulleys, Benches and small tools 
at the shops of the United Machine Co., 
ton, N. J 

We have named above only our choicest tools. 

Write us for anything you want. 

Prices on application. 


THE NILES TOOL WORKS CoO. 


136-138 Liberty Street, New York City. 


SECOND-HAND GAS ENGINES. 


116% H. P. Slide Valve Otto Gas Engine, com- 
plete, with fly-wheel and belt pulley..... $275 

18H. P. Otto Gas Engine, with iron base, 
complete, with fly-wheeland belt pulley. 200 

18H. P. Otto Gas Engine, without iron base, 





EE 175 
17H. P. Charter Gas — with base, fly- 
WHOSE ONE HUST. 00. cccceceseses cocccenee SOD 
13% H. P. Gas Engine, "Upright, with fly- 
WE GE PI vo vices cecncsscscsccceses 125 
1 2% H. P. Olds Gas Engine, Upright, twe 
i 185 
12% H. P. Otto Gas Engine, Upright, with 
en 140 


S. M. YORK, Cleveland. Ohio. 


BARGAINS IN ENGINES AND BOILERS. 


One plain slide valve horizontal Tiger 5 H. P. engine, 
weight 675 Ibs. 

One plain slide valve horizontal Tigers H. P. engine, 
weight, 1,150 Ibs 

One plain slide valve horizontal Tiger 10 H. P. engine, 
weight, 1,250 lbs. 

One plain slide valve horizontai Tiger 16 H. P. engine, 
weight, 2,200 lbs 

One plain slide valve horizontal Tiger 25 H. P. engine, 
weight, 3,400 Ibs. 

One plain slide vaive horizontal Tiger 45 H. P. engine, 
weight, 6,100 Ibs, 

The above engines are all complete, including valve 
governor, with stop motion, speeder and Sawyer's 
valve attachment, wrenches and oil cups. No pumps 
or heaters. 

VERTICAL AUTOMATIC ENGINES. 
One vertical automatic centre crank engine, 10 H.1 
weight 1,990 Ibs. 
One plain slide vertical centre crank engine, 45 H. P., 
on self-contained base with out-board bearing. 
excepting pump 











There engines are fitted complete, 


and heater. 
AUTOMATIC ENGINES. 
Two horizontal side crank automatic engines, 25 H. P., 
with sub-base and two wheels 
One high speed horizoatal automatic engine, 75 H. P., 
without sub-base, one or two wheels. with Rites 
improved governor. 


BOILERS. 
| Three 10 H. P. half front return tubular boilers, 30 in. 
| in diameter, 8 feet long. 
Three 12 H. P. half front return tubular boilers, 36 in. 
in diameter, 7 feet long 
Two 15 H. P. half front return tubular boilers, 36 in. 
in diameter, 8 feet long 
These boilers are complete and first-class in every 
respect. 
We will gladly furnish cuts of any of these engines 
or boilers upon application, and quote you lowest 
| Cash prices 


| CHAMBERSBURG ENGINEERING CO 
CHAMBERSBURG, PA. 


Irving- | 








SECOND-HAND MACHINERY. We have rented 


an additional warehouse at No. 65 
South Canal Street. and will place 
in same a large consignment of 
both new and second-hand Machine 
Tools, which will be offered at 
special prices. 

Almost two hundred machines in 
stock. 

Do not fail to write us before pur- 
chasing. 


J. B. Doan & Co., 


68-70 South Canal Street, Chicago 


NOTICE! 


We have for sale the entire plant 
OF THE — 


AMES MANUFACTURING CO., 
CHICOPEE, MASS. 


The following are a few of the tools that may 
seen at above piace 


Wilmarth Pit Lathe. 
Turning Lathe, 90 in. x 20 ft. 
Pond Planer, 60 in. x 60 in. x Ul ft. 
Sellers Planer, 48 in. x 48 in. x 16 ft. 
Nos. !, 2 and 2'~ P. & W. Screw Machines. 
22 in. x 8 ft. Heavy Screw Machine, friction head. 
3 in. Huribut-Rogers Cutting-off Machine. 
Cold Saw Cutting-off Machine. 
Stiles & Parker Punching Press, No. 4. 
Stiles & Parker Punching Press, No. 5. 
500 pound Drop Hammer. 
850 pound Drop Hammer. 

SEND FOR COMPLETE LIST. 


Hitt, CLrarxe & Co., 


156 Oliver Street, BOSTON, MASS. 


U. BAIRD MACHINERY CO., 


1523-525 Water St.; 524-526 First Ave.,! 
PITTSBURGH, PA. 


MACH , NERY 
Duquesne Mfg. Co. Bicycle Factory 
FOR SALE. 


All Modern Tools, in EXCELLENT 
CONDITION. 








WRITE FOR OUR LIST, JUST COMING OUT. 


4, FT. Bradford 


Muller Lathes. 


25 of them. 

Almost New. 

Machinery, second-hand ; must be in 
first-class order. 





Low Price. 
The Lodge 4 
Shipley M.T.Co. 
Cincinnati, O. 








6 in. or 38 ir swing lathe, with compound rest, 15 or 16 f 
enters 
12 ft. boring mill, either with single or double head 


400 or 500 lb. steam hammer 

600 lb. steam hammer 

Die sinking machine 

2x 24 Jones & Lamson flat turret lathe 


C. C. WORMER MACHINERY CO., Detroit, Mich. 


BARGAINS " 


NEW AND SECOND-HAND MACHINERY. 
Lathes, from 12” to 48"; Planers, from 20° to 60 
48", 54° and 60° Radial Drills: No.2 Newton Mitting 
Machine; No. 2 Screw Machine; Shapers, from 6’ 
to 30°, Boilermakers’ Punches, Shears, Edge 
Planers, Rolls, Drills, Engines, Boilers, Pumps, 

and Dynamos. 


FRANK TOOMEY, 131.N. THIRD ST., PHILA, 
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‘AMERICAN 


TOOT WORKS CO. 


SUCCESSORS TO THE DAVIS & EGAN MACHINE TOOL CO. 


COMBINATION RADIAL DRILLS 


60 AND 72 INCH. 

















va —_ Embodying all the features of an Upright and Radial Drill. 
Swinging tables, arms raised and lowered by power, 

Crucible Stee! Spindies with power feed and quick return, variable 
feed, bail bearings, cut gears, etc. 








No shop complete without one. 





We also build Engine Lathes, Planers, Shapers, Boring Mills 
Milling Machines, Screw Machines, Bolt Cutters, 

: i Punches, Shears, Etc. 

Works: CINCINNATI, OHIO, U.S.A. 


New York, 107 Liberty St. Chicago, 68}3S. Canal St. Philadelphia, 19N.SeventhSt. Boston, 36 Federal St. Vienna, 9 Eschenbach-Gasse. 
















London Office, 7 Leonard St., Finsbury, E. C. Paris Office, 2 Place de la Republique. Berlin Office, 49 Kaiser Wilhelm Strasse. 
Antwerp Office, 33 Rue des Peignes. Amsterdam Office, 23 Prinz Hendrikkade. Stockholm Office, Vasagatan 22 A. 
Copenhagen Office, Vestre Boulevard. ST. Petersburg Office, Bolshaja Norskaja, 





Gxtenston Lathes for Repair or Jobbing Shops, 
and Seneral Work. 


Made in four sizes, 25-39 inches, 28-48 inches, 36-60 inches, 45-72 inches. These lathes are an improve- 
ment overcommon gap lathes. The gap may be made wide or narrow to suit width of work, allowing 
the turning of a much 1 onger shaft, as the distance between centers may 
be doubled by extensio nof top portion of the bed. Bed opens so as to 
swing large diameters Fuller particulars 
for the asking. 















LALIT 
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EDWIN HARRINGTON SON aco 
INCORPORATED 


PHILADELPHIA PA 


Gdwin Harrington, Son & Co. (Inc. ), 


1515 Pennsylvania Avenue, Philadelphia, Pa, US. A. 
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ILLUSTRATION SHOWS BRANCHES : 
OUR HORIZONTAL NEW YORK, 
BORING, DRILLING AND PHILADELPHIA, 
o. > 
VERTICAL, 8 FEET HORI- BOSTON, 
ZONTAL AND 30 INCH PITTSBURGH, 
SPINDLE TRAVEL, ST. LOUIS, 
AND 6 FOOT 39 VICTORIA 
BY 6 FOOT STREET, 
FLOOR LONDON, 
PLATE. S W. 


AGENCIES: 
G. DIECHMANN & SON, 


BERLIN. 
H. GLAENZER « CO., WE ILLUSTRATE OUR 
inanenen 51 INCH BORING 
V. LOWENER, 
a AND TURNING MILL 
pieainantaiaien No. 3894, WITH 


HEIGHT UNDER RAIL 
OF 36 INCHES 
AND TRAVEL OF BARS 
OF 24 INCHES. 


TECHNICAL AGENCY, 
ST. PETERSBURG. 


WERNER HULT, 
HELSINGFORS, 
FINLAND. 


SHERRIFF, SWINGLEY 
& CO.., 
JOHANNESBURG. 


HAMILTON, OHIO, U. S. A. 


CABLE ADDRESS: ‘NILES, HAMILTON, OHIO.” 
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AT LAST cgi 
worse Lf good, safe 


dividend paying investment 1s engravings of 





your machines or tools, made by the Ameri- 
can Machinist in the American Machinist 
way. ‘The American Machinist kind” of 
engravings are a long remove from the kind 








that associate with the waste basket. They | 
are the kind that command the busy man’s 
attention. ~The American Machinist would 
pe Pee seer pe, nein tne saws, be pleased to make the engravings for your i 


covers as shown, excluding dust and lint, — 
preventing such particles being carried by the gti, : 
belt to floor below nN CW cata Og ue. 

It has dust-proof, self-oiling bearings and a ™ : 
bronze bushed, self-oiling loose pulley. 





Specifications—Steel spindle, 13{ in. diam. x 55 \ ali aia VI ~h aa 
in. long x 14% in. betw-en flanges. 7 4 merican 4 ac inist, 

Length of bearings, 14% in. —— rod ee Ss S 
pulleys, 5 in. diam. x 43 16 in. face. eight to ~ B - | N Y “lk 
center of spindle 40 in. Takes 5Y in. thickness of 2 5 6 roa Way, LNCGW Ol ‘ 


wheels. Size of base, 21 in. x 30 ins. 
Weight, 400 Ibs. net. 
A NEW SELF-OILING BUFFING and POLISHING LATHE. 
MANUFACTURED BY 
Webster & Perks Tool Co., Springficid, 0., U.S, A. 
Write for Catalog D. 











We have just issued a 
New Catalogue of 


MACHINE TOOLS. 





You 
should 
have a 
copy. 
Send at 
once. 





LATHES, PLANERS, DRILLS, SHAPERS, MILLING 
AND SCREW MACHINES, ETC., ETC. 


PRENTISS TOOL & SUPPLY CO., 


MACHINE TOOLS. COMPLETE SHOP EQUIPMENT. 


EXPORT TRADE A SPECIALTY. 


CABLE ADDRESS : 115 LIBERTY STREET, 


‘* PRENCO.”” NEW YORK. 
Lieber’s Code. 





No. 2 Hand Millers 


in stock for immediate delivery. C. SE SE C 
. A. Staeseler lo., 


THE GARVIN MACHINE CO., 
Pindeiniigsete NN OM | 12th & Hamilton Sts., Philadelphia, Pa, 


The Garvin Machine Co., 
5 51 No. 7th St., Philadelphia, Pa. 
erlin Store : maka - ) . ater . - _ . — = 
| a make a Pneumatic Drill that does more work 
17 Burgstrasse, Berlin, C., Germany. 
“ Agents for Great Britain : 
C. W. Burton, Griffiths & Co., Ludgate Square, - 1 , 
Ludgate Hill, London, E: C.. England. | other tool of the kind. Hundreds in use. 


with less air and with less repairs than any 
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No. 


THREE-GROOVE CHUCKING REAMER. 





In times of necessity the words of the wise are worthy to be observed. 


120 F. 


MORSE TWIST DRILL AND MACHINE CO., 


The Chucking Reamers, 
ground on centers to size anc 
Straight Shanks, as ordered. 
The fluted portion of these 
size, unless otherwise ordered 
adapted for drilling cored hole 
Parties when ordering s 


HITOPADESA. 


NEW BEDFORD, 


MASS., U. S. A. 


Shank, and fluted portion are 
i are furnished with Taper or 


Special lengths made to order 


Reamers will be 4, inch under 
hese Reamers are specially 

Ss 

State 


hould be particular to 


whether straight or Taper Shank is desired, and also whether 
the Reamers are to be the exact size or ,, inch under size 





0000000000060 





00-0-0-0000000-00-000-00000000 





000000000000 000000000000 


We hold these Truths to be Self-Evident. 


The Builders of the 


Niagara and St. Lawrence 


Generators 
aggregating 115,000 H. P. are the makers of the 


Standard Electrical Apparatus. 
oncsinanrencoaceee Westinghouse Electric 


at which our Products 





for the manufacture of 
West 


and Mfg. Co., Pittsburg, Pa. 


The Degree of Excellence 


have arrived shows 


that we have the 


Most Perfect Facilities 


Electrical Apparatus. 


Ltd., 


inghouse Electric Co., 


22 Victoria St., London 


000000000000 00-0-0-0-000000000000000000000000-0 000000 000-0-0-0 0-0-0-0-0.0 0-0-:0-0-0-00-0-0-0-0-00-0-00-00 000000 








Bement, Miles & Co.. Philadelphia, Pa. 


39 Cortlandt St., New York. 
— C. W. Burton, Griffiths & Co., London. 
- Schuchardt & Schutte, Berlin, Vienna, Brussels. 


Steam Hammers. 


Noted for solidity, convenience and rapidity 


of work. Perfectly balanced valves. Valve 
gear takes up its own lost motion, and 
operates either automatically or by hand 


Piston can be raised out of cylinder to put 


in new rings without detaching drop. Every 


hammer tested before leaving the works. 


Foundation drawings furnished free. Greatest 


variety of kinds and sizes. 


1534 Marquette Building, Chicago. 


Fenwick Freres, Paris 
















You can straighten ‘em out 








Selig, Sonnenthal & Co., London. 






with this Straightening 
Press in almost notime. 
Saves lots of time and 
trouble. 


Watson-Stillman 
Co.. 


204 East 43d Street, 
New York Citv. 





VERTICAL MILL 


Clough’s Vertical 


Miller. 


A valuable machine for all 
kinds of Milling, Drilling and 
Profiling A good, solid ma 
chine. Workmanship | first- 
class. Price reasonable. The 
table is20in long. 6in. wide and 
has micrometer adjustment 
in any direction. For descrip- 
ilar and price 


ER. Tolland, Conn, 








9 DIXON’S 


= 


AMERICAN 
GRAPHITE 


——— 


AR 


JOS. 


SOMETHING NEW. DRAUGHTSMEN’S DELIGHT. 


Sample 10 Cents. Iry One. 
DIXON Vo CO 
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GiEGRAYAPEANER 


The G. A. Gray Co., 


Manufactare Planers as an exclusive specialty. 
Planers only! Nothing but Planers!! 











Vy, j af 
MMW (Mus WE ua PHILADELPHIA. 


NOTE.—An important feature of our MODERN LABOR-SAVING MACHINE TOOLS 


is the convenient grouping of all of the operating levers and handles, thereby | 


ermitting the attendant to make necessary changes with rapidity and ease. 


his is one of the little details of construction which conduces not a little to the | 


large capacity for work of our machine tools, as well as to the comfort of the 


operatives. 
PULLEYS § § *isthts: Planers, Sletters, Punches ana’Shears,, > 'NJECTORS 
and ? Mechanical Stokers Turn-Tables, Testing $ for 
SHAFTING. > weomnes, Ste. ~ ALL SERVICE, 












TWIST DRILLS 


with provision for conveying lubricant under pressure to the cutting 
lips are made with holes for lubricant through solid metal only by 
the T. & B. Tool Company. 

Drills made in this manner are stiffer, more durable and efficient than 
those in which the conduits for lubricant are formed by covering channels 
milled along the lands with strips of soft metal secured by dovetailing, or 
by tubes soldered into similar channels. 


THE T. & B. TOOL COMPANY, DANBURY, CONN. 


FRICTION CLUTCHE 


THE OSTERLEIN MACHINE CO., 307 W. Second St., CINCINNATI, OHIO. 


GEAR WHEELS 





FOR ALL 





of every description. 


626 Race St., PHILADELPHIA. 
6 Portland St., BOSTON, 
86 Seneca St., CLEVELAND 





Send for Catalog 


b Belt or Electric Driven 
EXPURT TRADE A SPECIALTY. st. LouIS mo! Milling Machines, LUGAS 


|Slotting Machines, @ GC LIE M 
‘Cold Saw Cutting- Machine Works 
off Machines, . ; 
Mechanical and 


Electrical Engineers. 
Ridge Ave. and Hamilton St., PHILADELPHIA. 











Boring Machines. 
RT 





THE W, P. DAVIS MACHINE CO. 


ROCILESTER, N. Y., U.S. 








THE ONLY CUTTERS 








CORRECT BQUI-DISTANT 
GEARCUTTER DELUGING 
THEM IN 

GRINDER = 
7). WATER 


MADE 





\ | + gC ct \/ 
We) 
| a ee 

| 


o~———=NEVER D 








& BER A BUILDERS O1 . 
: mee, — FINE LATHES. From be = {0 inch swing 


Catalogue, 







PURPOSES. | 


AND GEAR CUTTING | 


GRANT GEAR WORKS, | 


SPECIAL MACHINE TOOLS DESIGNED and BUILT. 





THE FLAT TURRET LATHE 





+ 


Does Lathe work accurately up to 2 in. diameter by 24 in. long 

Jones & LAMSON MACHINE Co., Springfield, Vermont, U. 8. A 
English Offices; Koom 6, Exchange Building, Stephenson’s 

Place, Birmingham G. H. Pond, Manager; and 26 Pall Mall 

Manchester, in charge of Henry Kelley & Co. 

Germany, Belgium, Holland, Switzerland and Austria-Hungary 
M. Koyemann, Charlottenstrasse, 112, Dusseldorf, Germany, 





The Acme Machinery Co. 


CLEVELAND, O., 


Manufacturers of 


Acme Bolt and 
Rivet Headers. 


Acme Single, 
Double and Triple 


_ Automatic Bolt Cutters. = “ron 7-8" 


Also Separate Heads and Dies. 









= 


MLATHES 














FULGEA pF CK CHA 
poNERTUL Cap, EEF Quik CHANGE. 


RACE St. ROCHESTER. N.Y. 





The Ball Bearing Co., 


12 Watson St., Boston, Mass. 





trifling 


t 


Makers of bear- 
ings for the re- 
duction of fric- 
tion losses on 
line shafting and 
machinery, ata 


first cost. 


Particulars free. 








FOX. 


FOX MACHINE Co., 
125 North Front Street, GRAND RAPIDS. MICH 


Universal Trimmers 
Shapers, Milling 
Machines, Sensitive 
Dritls, Punching 
Presses, 

SPECIAL BICYCLE 
MACHINERY, 


including Rim Drills, Tube Cutters, 
Wheel Assembling Stands, Nipple 
Washer Presses, also Nipple Washers 





FP LATHER 2 Go., 





High Grade Machine Tools, 


NASHUA. N. H., U.S. A. 














mates. 





